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DECLARATION OF YUNG-FU CHANG, D.V.M., Ph.D. 
UNDER 37 C.F.R. S 1.132 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

I, YUNG-FU CHANG, D.V.M., Ph.D. do declare that: 

1. 1 am the inventor of the invention disclosed and claimed in the above-identified 
patent application. A copy of my curriculum vitae is attached as Exhibit 1 . 

2. 1 am a Professor of Population Medicine & Diagnostic Sciences at the College of 
Veterinary Medicine of Cornell University. The Cornell Research Foundation, Inc., a not-for- 
profit affiliated corporation of Cornell University, is the assignee of the above-identified 
patent application. 

3. I have read and understood the above-identified patent application and the Office 
Action dated December 12, 2006 ("Office Action") issued in connection therewith. 
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4. I understand that the above-identified application is a continuation-in-part 
application of prior application Serial No. 09/358,322, filed July 21, 1999 (now abandoned). 

5. 1 understand that at pages 2-3 of the Office Action, claims 47 and 69 (Exhibit 2) 
were rejected under 35 U.S.C. 102(b), as being anticipated by Lewis et al. (1994, Sequence, 
organization, and evolution of the A+T region of Drosophila melanogaster mitochondrial 
DNA. Mol. Biol. Evol. 1 1 : 523-538). The Examiner maintains that the DNA sequence 
disclosed in Lewis et al. shares stretches of homology that would encode some portion of a 
protein set forth in the sequences claimed in claims 47 and 69 {i.e., SEQ ID NOs: 3, 5, 7, 9 or 
11). 

6. 1 am making this declaration to explain that using routine methods of analysis 
available in the art, I was unable to find any homology between the sequences disclosed 
Lewis et al. and any portion of the protein sequences claimed in claims 47 and 69. 

7. Specifically, to determine whether there was any homology between the sequences 
disclosed Lewis et al. and any portion of the protein sequences claimed in claims 47 and 69, 1 
used the National Center for Biotechnology Information (NCBI) GenBank database 
(http://www.ncbi.nlm.nih.gov/) to identify the sequence disclosed in Lewis et al. as bases 
14917-19517 of sequence NC_001709. See Exhibit 3, page 1 of the NCBI GenBank listing 
for sequence NC 001709, wherein the Lewis et al. reference is listed as "REFERENCE 2 
(bases 149 17 to 19517)." 

8. SEQ ID NOs 3, 5, 7, 9 and 1 1 of the present invention are deposited in the NCBI 
GenBank database as accession number AF219120, "Ehrlichia canis cytochrome C oxidase 
assembly protein, protease A, and protease B genes, complete cds; and unknown gene" 
(Exhibit 4). 
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9. On March 9, 2007, 1 used the Lewis et ai sequence of bases 1 49 1 7 to 19517 to 
perform a BLAST search (http://www;ncbi.nlm,nih.gov/BLAST/), using a translated query 
versus protein database search (BLASTX 2.2.1.6, which version was designated as the "Mar- 
1 1-2007" version). I obtained the results shown in Exhibit 5, which indicate no homology 
between the queried sequence (translation of the Lewis et ai sequence) and any protein 
sequence in the NCBI protein database, including SEQ ID NOs 3, 5, 7, 9 and 1 1 (deposited as 
accession number AF219120). 

10. According to my analysis, I conclude that the translation of the sequence 
disclosed in the Lewis et al. reference does not disclose the amino acid sequences SEQ ID 
NOs 3, 5, 7, 9 or 1 1 as claimed in claims 47 and 69, nor does it disclose homologous 
sequences. Moreover, an ordinarily skilled artisan would not understand Lewis et al. as 
disclosing a sequence of bases that, when translated, provide sequence(s) that share 
homology with the amino acid sequences claimed in claims 47 and 69 or homologous 
sequences, and such a person could not have combined the Lewis et al. reference's 
description of bases 14917 to 1951 7 of the Drosophila welanogasler mitochondrion genome 
with his own knowledge to make the claimed invention. 

1 1. the results set forth in Exhibit 5, as described above, therefore, rebut the rejection 
at pages 2-3 of the Office Action that the claimed invention is anticipated by Lewis et at 

12. I declare ftirther that all statements made in this Declaration of my own 
knowledge are true and that all statements made on information and belief are bel ieved to be 
true and further that these statements are made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 100! of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon, 
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Attachments; 

Exhibit 1 : Curriculum Vitae of Yung-Fu Chang, D.V.M., Ph.D. 

Exhibit 2: Listing of Claims as Presently Amended in the Accompanying Amendment 
Exhibit 3: NCBI GenBank Listing for Sequence NC_001709 
Exhibit 4: NCBI GenBank Listing for Sequence AF219120 
Exhibit 5: BLASTX Analysis of Lewis et al Sequence 
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EXHIBIT 1 

Curriculum Vitae of Yung-Fu Chang, D.V.M., Ph.D. 
BIOGRAPHICAL SKETCH 



NAME 


POSITION TITLE 


Yung-Fu Chang 


Professor 



EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, 
such as nursing. Include postdoctoral training.) 



INSTITUTION AND LOCATION 


DEGREE 

Of 

applicable) 


YEAR(s) 


FIELD OF STUDY 


National Pintung University of 


DVM 


1974 


Veterinary Medicine 


Science and Technology 








University of Idaho 


MS 


1981 


Immunology/Pathology 


Texas A&M University, College 


PhD 


1984 


Microbiology 


Vet. Med. 








Texas A&M University, College 


Post-doc 


1989 


Molecular 


Med. 






Biology/Genetics 



A. RESEARCH AND PROFESSIONAL EXPERIENCE : 

1 974- 1 979 Assistant Pathologist, Veterinary Pathology Division, Taiwan 

Provincial Research Institute for Animal Health, Taiwan 
1984-1985 Research Associate, Medical Biochemistry and Genetics, College of Medicine, 

Texas A&M University, College Station, Texas 
1986-1989 Assistant Research Scientist, Medical Biochemistry and Genetics, College of 

Medicine, Texas A&M University, College Station, Texas 
1989-present Assistant/Associate/Full Professor, Department of Population Medicine & 

Diagnostic Sciences, College of Veterinary Medicine, Cornell University, Ithaca, 

New York. 

2003(Jan. to July). Visiting Professor, Department of Infectious disease and Medicine, College 
of Medicine, Stanford University. Stanford, California. 

PROFESSIONAL SOCIETIES : Society of Sigma Xi, American Society for Microbiology, The 
Society of PHi Zeta, American Association for the Advancement of Science. 

RESEARCH INTERESTS : Molecular biology of infectious disease; DNA and recombinant 
subunit vaccine development; molecular basis of bacterial pathogenesis; immunopathology of 
infectious disease; DNA probes development; host defense mechanisms; Microarray for 
diagnosis & pathogenesis. 

B. Selected peer-reviewed publications (in chronological order): (Selected papers out of 
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95) 

Chang, Y. F., R. Young., D. Post, and D. K. Struck. 1987. Identification and 

characterization of the Pasteurella haemolytica leukotoxin. Infect. Immun. 55: 2348- 
2354. 

Chang, Y. F„ R. Young, T. L. Moulds, and D. K. Struck. 1989. Secretion of the Pasteurella 

leukotoxin by E. coli. FEMS Microbial. Let. 60: 169-174. 
Chang, Y. F., R. Young, and D. K. Struck. 1989. Cloning and characterization of a 

hemolysin gene from Actinobacillus (Haemophilus) pleuropneumoniae DNA &Cell 

biology: 8: 635-647. 

Cruz, W.T., R. Young, Y. F. Chang, and D.K. Struck. 1990. Deletion analysis resolves cell- 
binding and lytic domains of the Pasteurella leukotoxin. Mol. Microbiol. 4: 1933-1939. 

Chang, Y. F., R. Young, and D.K. Struck. 1991. The Actinobacillus pleuropneumoniae 
determinant: unlinked appCA and appBD loci flanked by pseudogenes. J. Bacteriol. 
173:5151-5158. 

McWhinney, D.R., Y. F. Chang, R.Young, and D. K.Struck. 1992 Separable domains define 

target cell specificities of the RTX hemolysin from Actinobacillus pleuropneumoniae. J. 

Bacteriol. 174: 291-297. 
Appel, M. J.G., S. Allan, R. H. Jacobson, T.L. Lauderdale, Y. F. Chang, S. J. Shin, J. 

Thomford, R. Todhunter, and B. A. Summers. 1993. Experimental Lyme disease in 

dogs produced arthritis and persistent infection. J. Infect. Dis. 167: 651-664. 
Chang, Y. F., D. P. Ma, J. Shi, and M. M. Chengappa. 1993. Molecular characterization of 

a leukotoxin gene from a Pasteurella haemolytica-like organism, encoding a new 

member of RTX family. Infect. Immun. 61 : 2089-2095. 
Chang, Y. F., J. Shi, D. P. Ma, S. J. Shin, and D. H. Lein. 1993. Molecular analysis of the 

Actinobacillus pleuropneumoniae RTX toxin-III gene cluster. DNA. Cell Biol. 12: 351- 

362. 

Chang, Y. F., T. L. Lauderdale, W. Y. Lee, S. J. Shin, R. H. Jacobson, M. J. Appel, and D. 

H. Lein. 1993. Expression and secretion of outer surface protein (OspA) of Borrelia 

burgdorferi from E. coli. FEMS Microbiol. Lett. 109: 297-302. 
Frey, J., J. T. Bosse, Y. F. Chang, J.M. Cullen, B. Fenwick, G.F. Gerlach, D. Gygi, F. 

Haesebrouck, T. J. Inzana, R. Jansen, E. M. Kamp, J. Macdonald, J. I. Maclnnes, K.R. 

Mittal, J. Nicolet, A.N. Rycroft, R.P.A.M. Segers, M.A. Smits, E. Stenbaek, D.K. 

Struck, J. F. Van Den Bosch, P. J. Wilson and R. Young. 1993. Actinobacillus 

pleuropneumoniae RTX -toxins: Uniform designation of hemolysins, cytolysins, 

pleurotoxin and their genes. J. Gen. Microbiol. 139: 1723-1728. 
Chang, Y. F., M. J. Appel, R. H. Jacobson, S. J. Shin, P. Harpending, R. Straubinger, L. A. 

Patrican, H. Mohammed, and B. A. Summers. 1995. Recombinant OspA protects dogs 

against infection and disease caused by Borrelia burgdorferi. Infect. Immun. 63: 3543- 

3549. 

Straubinger, R. K., Y. F. Chang, R. H. Jacobson, and M. J. G. Appel. 1995. Protection 

against Lyme disease: Sera from vaccinated dogs, but not from tick infected dogs, inhibit 
the in vitro growth of Borrelia burgdorferi. J. Clin. Microbiol. 33: 2745-2751. 

Chang, Y. F., R. Straubinger, R. H. Jacobson, J. B. Kim, T. J. Kim, D. Kim, S. J. Shin, and 
M. J. G. Appel. 1996. Dissemination of Borrelia burdorferi after experimental infection 
in dogs. J. Spiro. Tick-Borne Dis. 3: 80-86. 

Straubinger, R. K., A. F. Straubinger, L. Harter, R. H. Jacobson, Y. F. Chang, B. A. 

Summers, H. N. Erb, and M. J. G. Appel. 1997. Borrelia burgdorferi migration and 



Page 6 of 33 



AppLNo. 10/004,494 

Declaration of Yung-Fu Chang, D.V.M., Ph.D. Under 37 C.F.R. §1.132 

proliferation causes up-regulation of interleukin-8 in synovial membranes of 

experimentally infected dogs. Infect. Immun. 65: 1273-1285. 
McDonough P. L., R. H. Jacobson, J. F. Timoney, A. Mutalib, D. C. Kradel, Y. F. Chang, S. J. 
Shin, D. H. Lein, S. Trock, and K. Wheeler. 1998. Interpretations of antibody responses to 
Salmonella enterica serotype Enteritidis gm flagellin in poultry flocks are enhanced by a 
Kinetics-based enzyme-linked immunosorbent assay. Clin. Diagn. Lab. Immunol. 5: 550- 
555. 

Chang, Y. F., V. Novosel, S. P. McDonough, R. H. Jacobson, C. F. Chang, T. Divers, F. 
W. Quimby, S. Shin, and D. H. Lein. 1999. Vaccination against Lyme disease with 
recombinant Borrelia burgdorferi outer surface protein A (OspA) in horses. 
Vaccine 18: 540-548. 

Chang, Y. F., S. P. McDonough, K.S. Shin, C. F. Chang, and T. Divers. 2000. Human 
granulocytic ehrlichiosis agent (HGE) infection in a pony vaccinated with 
recombinant OspA vaccine and challenged by exposure to naturally infected ticks. 
Clin. Diag. Lab. Immunol. 7: 68-71. 

Simpson, K.W., D. Strauss-Ayali, E. Scanziani, R. K. Straubinger, P. L. McDonough, 
A.F. Straubinger, Y. F. Chang, C. Domeneghini, N. Arebi, and J. Calm. 2000. 
Helicobacter felis infection is associated with lymphpoid follicular hyperplasia and 
mild gastritis but normal gastric secretory function in cats. Infect. Immun. 68: 779- 
790. 

Simpson, K.W., D. Strauss-Ayali, E. Scanziani, R. K. Straubinger, P. L. McDonough, A. F. 

Straubinger, Y. F. Chang, M. Esteves, J. G. Fox, C. Domeneghini, N. Arebi, and J. 

Calam. 2001 . Gastric secretory function in cats with Helicobacter pylori infection. 

Helicobacter 6: 1-14. 
Raghavan, P. U. M., Y. F. Chang, S. S. D. Jusuf, S. Artiushin, J. F. Timoney, S. P. 

McDonough, S. C. Barr, T. J. Divers, P. McDonough, K. W. Simpson, and H. 

Mohammed. 2002. Cloning and molecular characterization of an immunogenic LigA of 

Leptospira interrogans. Infect. Immun. 70:5924-5930. 
Dheenadhayalan, V., K. S. Shin, C. F.Chang, C. D. Chang, S. J. Wang, S. P. McDonough, 

P. L. McDonough, S. Shin, A. Torres, and Y. F. Chang. 2002. Cloning and 

characterization of the genes coding for antigen 85A, 85B and 85C of Mycobacterium 

avium subsp. paratuberculosis. DNA Seq. 13:287-294. 
Teng, C.H., R. U.M. Palaniappan, and Y. F. Chang. 2003. Cloning and characterization of an 

Ehrlichia canis gene encoding a protein localized to the morula membrane. Infect. 

Immun. 71:2218-2225. 
Hsu, Y.M., N. Chin, C. F. Chang, Y. F. Chang. 2003. Cloning and characterization of the 

Actinobacillus pleuropneumoniae fur gene and its role in regulation of Apxl and 

AFUABC expression. DNA seq. 14:169-181. 
Santos, L. R. D., S. M. Barrouin-Melo, Y. F. Chang, J. Olson, S. P. McDonough, F. Quimby, 

W. L. C. D. Santos, L. C. Pontes-de-Carvalho, G. G. Oliveria. 2003. Recombinant 

single-chain interleukin-12 induces interferon mRNA expression in peripheral blood 

mononuclear cells of dogs with visceral leishmaniasis. Vet. Immun. Immunopathol. 

98:43-48. 

Palaniappan, R. U., Y. F. Chang, F. Hassan, S.P. McDonough, M. Pough, S.C. Barr, K. W. 
Simpson, H. O. Mohammed, S. Shin, P. McDonough, R. Zuerner, J. Qu, & B. Roe. 
2004. Expression of leptospiral immunoglobulin-like protein from Leptospiral 
interrogans and evaluation of its diagnostic potential in kinetic enzyme linked 
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immunosorbent assay. J. Med. Microbiol. 53: 975-84. 
Wang, Z., Z. Yuan, M. Matsumoto, U. R. Hengge and Y. F. Chang. 2005. Immune responses 

with DNA vaccines encoded different gene fragments of severe acute respiratory 

syndrome coronavirus in BALB/c mice. BioChem. BioPhy. Res. Com. 327:130-135. 
Palaniappan, R. U., Y. F. Chang, C. F. Chang, M. J. Pan, C. W. Yang, P. Harpending, S. P. 

McDonough, E. Dubovi, J. Qu, B. Roe and T. Divers 2005. Evaluation of //g-based 

conventional and real time PCR for the detection of pathogenic leptospires. Mol. and 

Cell. Probes. 19:111-117. 
Hsieh, W.J., Y.F. Chang, C. S. Chen, and M. J. Pan. 2005. Omp52 is a growth-phase-regulated 

outer membrane protein of Leptospira santarosai serovar Shermani. FEMS Microbiol. Let. 

243:339-345. 

Shin, S.J., C.F. Chang, C. C. Chang, S. P. McDonough, B. Thompson, H.S. Yoo, and Y. F. 
Chang. 2005. In vitro cellular immune response to recombinant antigens of 
Mycobacterium avium subsp. paratuberculosis. Infect. Immun. 5074-5085. 

Ku, Y.W., S. P. McDonough, R.U.M. Palaniappan, C. F. Chang, Y. F. Chang. 2005. 

Identification and characterization of in vivo attenuated mutants of Salmonella enterica 
serovar Choleraesuis using signature-tagged mutagenesis in a pig infection model. 
Infect. Immun. 73:8194-8203. 

Raghavan, P. U. M., S. P. McDonough, T. J. Divers, C. S. Chen, M.J. Pan, M. Matsumoto 
and Y. F. Chang. 2006. Immunoprotection of recombinant leptospiral immunoglobulin 
like A protein (LigA) against Leptospira interrogans serovar Pomona infection. Infect. 
Immun. 74:1745-1750. 

Palaniappan, R. U., Y. Zhang, D. Chiu, A. Torres, C. DebRoy, T. S. Whittam and Y. F. Chang. 

2006. Differentiation of Escherichia coli pathotypes by oligonucleotide spotted array. J. 

Clin. Microbiol. 44:1495-1501. 
Palaniappan, R. U., S. Ramanujam and Y. F. Chang. 2006. Leptospirosis: Pathogenesis, 

Immunity, and Diagnosis. Current Opinion Infect. Dis. In press. 
Palaniappan, R. U., D. Chiu, H. He, P. Harpending and Y. F. Chang. 2006. Identification of 

immunogenic proteins from genome of Leptospira interrogans. Clin. Vaccine & 

immunol. Submitted. 

Chang, Y.F., C. S. Chen, R. U.M. Palaniappan, S. P. McDonough, W. Yang, M. J. Pan, and 
C. F. Chang. Immunogenicity and protection of the rtecombinant leptospiral 
immunogenic proteins as vaccine candidates. Infect. Immun. Submitted. 

Faisal, S.M., W. Yan, C. S. Chen, R. U.M. Palaniappan, S. P. McDonough, and Y. F. Chang. 
Evaluation of protective immunity of Leptospira immunoglobulin like protein A (LigA) 
DNA vaccine against challenge in hamsters. Infect. Immun. Submitted. 

Lin, Y.P. and Y. F. Chang. Molecular characterization of LigB, a Fibronectin-Binding 
Protein of Leptospira. Infect. Immun. Submitted. 

Kathaperumal' K., S. U. Park, S. P. McDonough, S. Stehman, B. Akey, J. Huntley, S. Wong, 
L. H. Chen, C.-F. Chang and Y. F. Chang. Vaccination with recombinant 
Mycobacterium avium subsp. paratuberculosis proteins induces differential immune 
responses and protects calves against infection by oral challenge. Infect. Immun. 
Submitted. 

Chen, L. H., K. Kathaperumal, C. J. Huang, S. P. McDonough, S. Stehman, B. Akey, J. 
Huntley, C.F. Chang and Y. F. Chang. Immune responses in mice to Mycobacterium 
avium subsp. paratuberculosis following vaccination with a novel 74F recombinant 
polyprotien. Infect. Immun. Submitted. 
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Park, S. U., K. Kathaperumal, S. P. McDonough, S. Stehman, B. Akey, J. Huntley, and Y. F. 

Chang. Immunization with DNA Vaccine against Johne's disease in an experimental 

mouse model. Infect. Immun. Submitted. 
Scaria, J., B. Raveendran, and Y. F. Chang. Horizontal gene transfer is a major force 

influencing codon usage variation in M. avium ssp. paratuberculosis and M smegmatis. 

BMC Microbiol. Submitted. 
Cui, Y., D. Luo, P. L. McDonough and Y. F.Chang. Simultaneous Detection of Salmonella 

spp. and Campylobacter spp. with Quantum Dots. Anal. Bioanal. Chem. Submitted. 
Kumanan, V. S. R. Nugen, A. J. Baeumner, and Y. F. Chang. A rapid biosensor assay for 

the detection Mycobacterium avium subsp. paratuberculosis from fecal samples. Anal. 

Bioanal. Chem. Submitted. 

C. Research Support 

Current Research Support 

Chang 7/01/06-06/30/07 
CAT 

Bacterial protein microarays for identification of new potential diagnostic markers and 
vaccine candidate for Leptospira spp. infection. 

This grant focuses on the development of a serologic test/vaccine candidates for animal 
leptospirosis. 

Chang 11/1/03-10/31/07 
BRDC 

Paratuberculosis: Novel DNA vaccine with single chain bovine IL-12 adjuvant. 

This grant focuses on the development of a DNA vaccine against bovine paratuberculosis. 

Chang 11/1/03-10/31/07 
BRDC 

Identification of L. borgpetersenii serovar Harjo virulence factors and vaccine development. 
This grant focuses on the identification of leptospiral virulence factors and the development 
of a recombinant vaccine against animal leptospirosis. 

Chang 4/1/03-3/31/07 
NIH (N01-Al-30054;ZC002-07) 

Molecular diagnosis (microarray) of bacterial pathogens. 

This grant focuses on the development a microarray test for food and water borne pathogens. 



Chang 10/1/04-9/30/07. 
CUAES Hatch project. 

Biosensor for rapid detection of Mycobacterium avium subsp. paratuberculosis. 
This grant focuses on the development of a biosensor detection for Johne's disease. 

Chang 10/1/05-9/30/08. 
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CUAES Hatch project. 

Development a live vaccine against bovine salmonelosis. 

This grant focuses on the development of an attenuated Salmonella vaccine for cattle. 

Chang 1/1/05-12-30/07. 
Zweig. 

Virulence factors of serovar Pomona and vaccine development. 

This grant focuses on the identification of virulence factors of serovar Pomona. 

Chang (Co-PI), Luo (PI) 1/1/06-12/30/07 
NY State (NYSTAR) 

DNA-based Nanobarcode Technology for Molecular Detections in Biology, Veterinary and 
Anti-bioterrorism Fields 

This is a translational grant aiming at research and development for the commercialization of 
DNA Nanobarcode Technology. 

Chang 12/1/03-11/30/09 
NIH (N01-Al-30054;ZC007-09) 

C. difficile: A comparative genomics and transcriptome study. 

This grant focuses on a comparative genomics and transcriptome study of C. difficile. 
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EXHIBIT 2 

Listing of Claims as Presently Amended in the Accompanying Amendment 

1 - 46 (canceled). 

47 (currently amended). An isolated recombinant DNA comprising a DNA selected from the 
group consisting of 

a) a recombinant DNA that encodes a protein having an amino acid sequence 
as shown in SEQ. ID. NO. 3 wherein the protein elicits an immune response 
against E. canis; 

b) a recombinant DNA that encodes a protein having an amino acid sequence 
as shown in SEQ. ID. NO. 5 wherein the protein elicits an immune response 
against E. canis; 

c) a recombinant DNA that encodes a protein having an amino acid sequence 
as shown in SEQ. ID. NO. 7 wherein the protein elicits an immune response 
against E. canis; 

d) a recombinant DNA that encodes a protein having an amino acid sequence 
as shown in SEQ. ID. NO. 9 wherein the protein elicits an immune response 
against E. canis; and 

e) a recombinant DNA that encodes a protein having an amino acid sequence 
as shown in SEQ. ID. NO. 1 1 wherein the protein elicits an immune response 
against E. canis. 

48-68 (canceled). 

69 (currently amended). A vector capable of expressing [[a]] an isolated recombinant DNA 
comprising the isolated recombinant DNA inserted into the vector such that a recombinant 
protein is expressed when the vector is provided in an appropriate host wherein the isolated 
recombinant DNA is selected from the group consisting of: 
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a) SEQ. ID. NO. 2, wherein SEQ. ID. NO. 2 encodes a protein having an amino acid 
sequence as shown in SEQ. ID. NO. 3 and wherein the protein elicits an immune 
response against E. canis; 

b) SEQ. ID. NO. 4, wherein SEQ. ID. NO. 4 encodes a protein having an amino acid 
sequence as shown in SEQ. ID. NO. 5 and wherein the protein elicits an immune 
response against E. canis; 

c) SEQ. ID. NO. 6, wherein SEQ. ID. NO. 6 encodes a protein having an amino acid 
sequence as shown in SEQ. ID. NO. 7 and wherein the protein elicits an immune 
response against E. canis; 

d) SEQ. ID. NO. 8 5 wherein SEQ. ID. NO. 8 encodes a protein having an amino acid 
sequence as shown in SEQ. ID. NO. 9 and wherein the protein elicits an immune 
response against E. canis; and 

e) SEQ. ID. NO. 10 wherein SEQ. ID. NO. 10 encodes a protein having an amino acid 
sequence as shown in SEQ. ID. NO. 1 1 and wherein the protein elicits an immune 
response against E. canis. 
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EXHIBIT 3 

NCBI GenBank Listing for Sequence NC_001709 
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REFERENCE 
AUTHORS 
TITLE 
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REFERENCE 
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TITLE 
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TITLE 
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AUTHORS 



NCJD01709 19517 bp DNA circular INV 10-AUG-200S 

Drosophila roelanogaster mitochondrion, complece genome. 

NC_001709 

NC_001709.1 GI: 5835233 
GenomePro ject : X33. 

mitochondrion Drosophila melanogaster (fruit fly) 
Drosophila melanogaster 

Eukaryota; Hetazoa; Arthropoda; Hexapoda; Insecta; Pterygota; 
Neoptera; Endopterygota; Diptera; Brachycera; Huscomorpha; 
Ephydroidea; Drosophilidae; Drosophila. 

1 (bases 1 to 408; 13319 to 19517) 
Lewis, D.L., Farr,C.L. and Kaguni,L.S. 

Drosophila melanogaster mitochondrial DNA: completion of the 
nucleotide sequence and evolutionary comparisons 
Insect Hoi. Biol. 4 (4), 263-278 (1995) 
8825764 

2 (bases 14917 to 19517) 

Lewis, D.L., Farr,C.L., Farquhar, A. L . and Kaguni,L.S. 
Sequence, organization, and evolution of the A+T region of 
Drosophila melanogaster mitochondrial DNA 
Hoi. Biol. Evol. 11 (3), 523-538 (1994) 
8015445 

3 (bases 14215 to 14512) 

Ballard, J . U. , 01sen,G.J., Faith, D. P., Odgers,U.A., Rowell,D.H. and 
Atkinson, P. U. 

Evidence from 12S ribosomal RNA sequences that onychophor ans are 
modified arthropods 

Science 258 (5086), 1345-1348 (1992) 
1455227 

4 (bases 441 CO 2967) 
Satta,Y. and Takahata,N. 

Evolution of Drosophila mitochondrial DNA and the history of the 
melanogaster subgroup 

Proc. Natl. Acad. Sci. U.S.A. 87 (24), 9558-9562 (1990) 

2124697 

5 (bases 52 68 to 13 619) 
Garesse, R. 

Drosophila melanogaster mitochondrial DNA: gene organization and 
evolutionary considerations 
Genetics 118 (4), 649-663 (1988) 

3130291 

6 (bases 804 to 1778) 

Satta,Y., Ishiva,H. and Chigusa,S.I. 

Analysis of nucleotide substitutions of mitochondrial DNAs in 
Drosophila melanogaster and its sibling species 
Hoi. Biol. Evol. 4 (6), 638-650 (1987) 

2632697 

7 (bases 404 to 5272) 
de Bruijn,H.H. 
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TITLE 
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PUEMED 
REFERENCE 
AUTHORS 
TITLE 



JOURNAL 
PUBMED 
REFERENCE 
AUTHORS 

TI TLE 
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KJfiHED 
REFERENCE 
CONSRTM 
TITLE 
JOURNAL 

REFERENCE 
AUTHORS 
TITLE 
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COMMENT 
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source 



gene 



tRNA 



Drosophila melanogaster mitochondrial ON A, a novol organization and 
«ien->t.ic code 

Nature 304 {5923}, 234-24 1 {1983} 
64 084 89 

6 (bases 5269 to 5695) 

Clary, D.O., Wahleithner, J. A. and Wolstenholme, D. R. 

Transfer RNA genes in Drosophila mitochondrial DHA: related 5' 

flanking sequences and comparisons to mammalian mitochondrial tRNA 

genes 

Nucleic Acids Res. 11 (8), 2311-2425 (1983) 

6304 652 

9 {bases 12511 to 12682) 

Clary, D.O. , Goddard, J.M. , Martin, S.C., Faurcn,C.K. and 
Wolstenholme, D. R. 

Drosophila mitochondrial DNA: a novel gene order 
Htic.le.ic Acids Res. 10 {21), 6619-6637 (1982} 
6? 94 611 

10 {bases 1 to 19517) 
NCBl Genome Project 
Direct Submit a ion 

Submitted (G8-SEP- 1999 } National Center for Biotechnology 
Information, NIH, Bethcsda, MD 20894, USA 

11 {bases 1 to 19617) 

Lewis , D. L. , Farr,C.L. and Kaguni,L.S. 
Di t ec t S ubmi ssion 

Submitted {03~OCT~1995) Laurie S. Kaguni, Biochemistry Department, 
Michigan State University, East Lansing, MI 4 8824-1319, USA 
REVIEWED RBFSEO; This record has been curatod by NCBl stafi. The 
reference sequence was derived from U -3 7 5,4, 1 . 
Loc a t i on / Qua 1 X tier 3 
1. .19517 

/organism*»"Drosophila meianogaster" 
/ ox ganel 1 e^ M iai toe bond r i on " 
/ mo i__type=»" genomic DNA" 
/db xref «"t.axon: 7227" 
I . . 65 

/gene""trnI M 

/notnenclature**"Official Symbol: mt:tRNA:l \ Name; 
mitochondrial isoleucine tRNA i Provided by: FBgnOO.13696" 
/ncte«"tRNAUle)" 
/db Href ^"FLYBASE: F BonQ013 696" 

/dh_xrei'-"GeneID:2Jl^U 1 ' 
1 . . 65 

/gene-" tr nl" 
/product-" tRNA- lie" 
/db xr*f* " F LVBAS E : FBanOQ 1369ft" 
/db_x r e r^"Gene I D : 2 6 1 0 1 1 " 
complement ( 97 . . 1 65 ) 
/gene« ,,, trnO M 

/nomencIature="Of ficial Symbol: mt:tRNA:Q I Name: 
siitochondrial glutamine tRNA I Provided by: FBgnOOl.3703" 
/note»- M tRNACgln1" 

/db_xref = "F LYBAS E : FBqnOO 1.370 3 " 
/db~xref="G*neID: 261019" 
complement ( 97 . . 165 ) 
/gGne-"trnQ" 
/' V) rod u c t» " t RN A - G 1. n " 
/db m xref="FLVBASg:FBcin0013703" 
/db xref«"GeneTD: 261019" 
17l7.239 
/gene^'trnM" 

/nomenclature«"Of ficial Symbol: mt : t RNA : M } Name: 
mitochondrial methionine tRNA f Provided by: FRgnOOl 3700" 
/ note* "tRNA | Met 1 ; initiator methionine tRNA; tRNA(f -a*t-| ; 
tRNAf (i] ) (Mot] " 
/db_xref ""FLYBASE t WtonWmtiP" 
/db xref «"G*m©ID: 261016" 
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171.. 239 
/g©ne** ,, trnM" 
/product"^ RKA-Mot* 1 
/db_xref^"FLYBASE:FBgriQO 13700" 
/db xi:*f** n G*r\9lDi Z&£&l& " 
g^n* 2407.1205 

/g*ne="ND2" 

/nomenclature«"Of ficial Sywbol: mt:HD2 I Home: 
mitochondrial NADH -ubiquinone oxidoreductasse chain 2 I 
Provided by: FBgnOOl'JGBO" 
/notQ«"URF2 H 

/db xx er>" FLYBASB: £&g&MlM&&" 
/db xref="GeneID: 192471" 
CDS 2407.1265 

/ c odonja t a v t - 1 
/ t x an«l_t abl g=* 5 

/prroduct-"NADH dehydrogenase subunit 2" 

/db** r*f «"G1 : S835234" 

/ db_x r e f = " F LY B AS E : FBgn00136ftO " 

/db **e£""G«netD:X§£i7A 0 

i trans la t i on= "MFNKSSKI LFITIMI IGTLI TVTSN S-W LGAWMGLS 1 N LLS FIPL 
LSDHHNLMSTEAS.LKYFLTQVLASTVLLFSSILI^dLKNNKHNBIKBSFTSMTIKSALL 
LKSGAAPFH FWF PNMMEGLTWMN AEMLMTWQKI AP LMLXSY LN TKYLLL ISV I IjS V ! I 
GAIGGLHQTSLJ«li4AFSSINHLCnmi^SLMISESIWLILFFFYSFLSFVLTFMFWXF 
KLFHLNQLFSWFVHSKILKFTLFMHFt»SLGGLPPFLGFLFKWLVIQOLTLCKgYFMLT 
1 MKS1S 7LITLFFYLRJC YS AFKMf 1 Y FEN HW I KKMNKN S 1 N YNMYH IMT F FS I FGLFL I 
SLFYFMF" 
gene 1264.. 1329 

/cjon©»'*trnW H 

/nosnenclature-^Of ficial Symbol: rot:tRNA:W 1 Nam*: 

mitochondrial tryptophan tfcNA I Provided by: FBgn0Ol,V7O9" 

/ no 1 6 s3 '* t RKA {Tip}" 

/db «r ef - " FLYBA3 B : Fflcrn 0 03 3709 " 

/db^x r e f -"Gene ID : 
tRNA 1.264.. 1329 

/gene»"trnW" 

/ px ©du c t- " t RN A - T r p w 

/db xref ^"FLYBASE : FB-snQO 13709 " 

/db>.ref ~"GenelP: 2S1025" 
gg^ complement (1322. .1383) 

/geIlO~ ,, trnC* , 

/nomenclaturo-"0£ficial Symbol: ait:tRKA:C I tfarae: 
mitochondrial cysteine tRNA ! Provided by: FBgn06136$0" 
/note« M tftMAECy»] M 
/db x rei~"FLYBASE : FBgiiOO 1 3 690 " 
/db xref="GeneID: 261.005 " 
complement <132£. .1363) 
/gene="trnC" 
/ p r od u ct- " t. RiJ A- Cy 3 " 
/ db_xr &f** n F LY BAS E : FjB^n00136gO n 
/ db m r e t> "Gen* I D : 2 6 1. 0 0 S " 
ft^n<? c crept »menfc. { .14 03 . . 1 S {58 ) 

/gene«"tmY w 

/nomemciature-"Or' ficial Symbol: rat : tRNA: Y I Hams: 

mitochondrial tyrosine tRHA I Provided by: FBgnOOl 37 10" 

/not0» H tftl)A(Tyr3 M 

/db xref =*"FLYBASE : FBgnOOl 371 0 " 

/db3xref-"GenaID:^Xaa^" 
tP13A complement (1403. .1468) 

/geno"»"trnY" 

/ p r od u c t *» " t RN A -T y r " 

/db_xref~-"FLYBASE : FBan0013?10" 

/db_xref »"GenelP: 261026 " 
qeno <1474..30D9 

/gene~"COXl " 
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/nomenclature- "Of ficial Symbol: rat: Col j Name: 
nvitochondrial Cytochrome c cxidas© subunit I I Provided 
by: F£gn00l3674" 

/not©*»"I; Col; cytochrome c; CO; coxl; Cyt.ox.l; COI" 
/db xr*f ~"r LVBASE : FBanQOl 3674 " 
/dbjt * »f *»"Gen« 1 0 : MliM" 
CPS <1474..3009 
/ gene**" COX 1" 

/note***; st art cod on undetermined; may have unique 4 
nucleotide codon, ATAA; Cytochrome c oxidase; 
mitochondrial cytochrome oxidase C" 
/codon^start"*! 
/transl_table=5 

/ product «*"cytochroms c oxidase subunit I" 

/ Drotoin_id^ M .g.P_p J 0 ,8 27 8 r i " 

/db xxef~ H GX : 5835235*' 

/db~xr © f ~ " FLY BASK : FBcm0013674 " 

/db_x r o f- "Gen© I D : 1.924 

/tr« nslat ion«"3 RQW LF3 TNHKD tGTLYF I FGAVAGMVGT3 US I LI RAE LGHPGA 
LIGDDQI YHVI VTAHAF IMIF FMVMF I MI GGFGHWLVPLttLGAPDHAFP RMKNKS FWL 
LPPALS LLLVS SKVENGAGTGWTVYPPLSAG IAHGGASVDLAI FS LHLAGISS 1 LGAV 
N F I T TV I NMRSTG I $ LD RM P LFVWS Wl ? A LL LLLS LPVLAGA I TH L L? DRK LHT3 F F 
DPAGGGDPI LYCHLFWFFGHF EVYI LI LPGFGM I SH 1 1 SQSSGKKETFGSLGMI YAML 
AIGLLGF I VWAHHMF 7 VGMDVDT RAYF TS ATM 1 IAVPTG I KI FSWLATLHGTQLS YSP 
A I WALGFVF LFTVGG L TGW LANS 3 VD 1 1 l»H DTY YWAH F H Y VLSMGAV F A I KAG F I 
HVTY P LFTGLTUNNKWLKSHF I IMF IGVNLTFFPQHF LGLAGMP RRY5DY PDAYTTWN I 
VSTIGSTISLLGILFFFFIIWESLVSQRCVIYPIQLKSSIEWYQ^TPPAEHSYSELPL 
LTH" 

0*n* 3012.. 3077 

/ g&ne-**trnl.l" 

/noaimiclature- "Official Symbol: iat : tPj-}A:L:UUR j Maine: 
mitochondrial leucine UUP. tRNA i Provide by: FBgn00i3S98" 
/db^xref-"FLYBASK :£^SJi0jm^i" 
/db_xr*f»"GanetD: 2 61014 ** 
tRNA 3012.. 3077 

/gene»"t rnhl " 
/ pr oduc fc» " t RNA-Leu" 
/noto^'ecdona recognized: UUR" 
/db_xrof- " F LYBAS B : H&X&J9tiM83t " 
/db xref -"GeneiP: 2 610 1 4 " 
3083. .3767 
/g<mo~"COX2" 

/nomenclature 33 "©? ficial Symbol: rot: Col I j Name: 
mitochondrial Cytochrome c oxidase subunit 11 j Provided 
by: FBgnOO 13675" 

/note« H II; COI I; cytochrome c; CO; COXII; COX" 
/db_x r e £ V" FLYBAS E : FBcmOQI3675 " 
/db xref=»"GeneID: 192470 " 
3083. .3767 
/gene="CO;<2" 

/note«**TAA stop codon is completed by the addition of 3* A 
residues to the mRKA; CO II; cytochrome c oxidase" 
/codon_3tart*l 

/ transl. w exc«pt«( pos : 3767, aa : TERM) 
/ 1 ran» l"tabl©*«& 

/product- "cytochrome c oxidase subunit II" 
/protein id^" KP 008279 .1 " 
/db_x.t©f~"GX : 5835236" 
/db_xr«f ^"FLYBASE : FBgnOOS 3675 " 
/ db xref» "Gen elf): 

/ 1 ra n* 1 at ion- "MSTWAll LGLQDS ASPLMEQLI F FHDHALLI LVHITVLVGYLMFM 
LF FHHYVNRPLLHGOLI EMIWTILPAI 3 I.LFIALPS LRLLYU.DBJ NEPSVTLKS IGH 
OWYWSY&YSDFNN I EFDSYM f.PTN E T..HTDG F R LLDVDN RW L PMHSO I R H.VTAADVT 
KSWTVPALGVKVDGTPGRLKQTH FF IKRPGLFYGQCSE1 CGAMHS FMPI VI ESVPVHY 
FIKWISSNNS" 
3768.. 3839 
/geno ft!> "trnK" 
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/nomenclature- "Of ficial Symbol: rat:tRMA:K \ Narae: 
mitochondrial lysine tRNA I Provided by: FBgnOO 13697" 
/note=*"T:RHA£;Ly3j " 
/db_xro f m " F LYBAS E : FBcmOO 1369?" 
/db xr<sf«"GeneIDr 26101 2 '* 
tRNA 3763-. 3838 

/g*ne= M trnK" 

/ p r oduc t~" t Rtf A- tya " 

/ db~xr e f ~"Gene I D : ZMSlXZ." 
creno 384 0. . 3906 

/gene**"trnD" 

/nomenclature^'Of ficial Symbol: mt. : t RNA : D 1 Maine: 
mitochondrial as par tic acid tRNA i Provided by: 
F8gn0013691" 

/'db xr e ff~" F LYBAS E : PBan00?369X " 
/ db^xr © f * "Gem*! D : 261006" 
tRNA 3840.. 3906 

/gene i »"tmt>" 

/ product ~" t RNA —As p " 

/db_xr»f-"FLYBASE;gBqn00»369r 

/db «xef»"GeneID:^6XM6 w 
3907. .4068 
/gene»"ATP8" 

/noB»©ftCldtur0«" M Of ficiAl Symbol: mt;ATFa»^8 I Nam©: 
mitochondrial ATPas© subunit 8 i Provided by: FBgn00l3673 M 
/note="URF6L; ATPaseS" 
/db_xrjSg» w FLYBASE:.g3anP93 ; 3.6?.3" 
/db xref-"GeneIP: 1924 68" 
CDS 3907. .4068 

/gene~"ATP8" 
/ codon^st a rt *»1 
/translatable^ 

/product^ "ATP synthase F0 subim.it 8" 

/protein id«" HP 0082B0. 1 " 

/db xref>"GX: 5835237" 

/db~x r e f « » F LYBAS K : FBcm00l3673" 

/ db~« r e f *» " G ana ID : 1 9 2 4 68 " 

/t ranf5.lat.ion»' , MPQHA?I SWLLLFX I FS I TP I LFC5 IHYYSYMPMSPKSNELKHI 

acno 4 062.. 4 736 

/gene~"ATP6" 

/ nomencl at ure» "Official Symbol: mt:ATPas©6 | Kouie: 
mitochondrial ATPaso subunit 6 j Provided by: FBgn0013672" 
/note-"ATPas© 6*' 
/db xr* f «" F LYBAS E : FBqn0013672" 
/db~V.ref» w Gen»IP: 1924 67 " 
CDS 4062. .4736 

/gene"»"ATP6" 
/ codonjs tart=l 
/ 1 r a n s 1 t abi e« S 

/product^" ATP synthase F0 subunit 6" 

/ pr ox e injl d - " HP 008231. 1 " 

/db xref~"GX: 5835238" 

/d.h~« re f «" P LYBAS E : FBqn0313672" 

/dbj<r e t= "Gene I D : 193467" 

/ 1 ranc i a t ion** "HMT W1.FS VFDPLAI FH F S LHW LS X* P 'LGLLM I. PS XYWLMPS RYN I 
MWNS I LLT LMKE F KT LLGPSGHNGS T F 1 FISLFS L1.LFNNFMGLF PY I FTSTSHLT LT 
LSLALPLtfLCFMLYGWI hmTQimFAHLVPC#TPAIl J MPFMVCI£TXSNI IRPGTLAVR 
LTAHMIAGH LLLTLLGN TGS SMS YMLMT FLLMAQ I A LLVLE5 AVAM TOS YVF AVLSTL 
YSSEVH" 
gone 4736.-5524 

/gen©-" COX 3" 

/nojttCfnclatur©«"Of tficial Symbol: mtzColJI ! tfame: 
mitochondrial Cytochrome c oxidase subunit 111 I Provided 
by: FBgnCO 13676" 

/note**" HI; CO I I I ; cytochrome c; CO; COX" 



htlp://wvvw.ncbi.nlm.nih.gov/eiilre2/vtevver.lcgi?db~nucleotide&val-5835233 3/13/2007 
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/db_xref ~"FLYBASE ; FBctnOQ13676" 

CDS 4 736. .5524 

/geiie«"OGX3" 

/note« i "CX> III; cytochrome c oxidase" 

/codon^start* 2 ! 

/translatable-^ 

/product"" "cytochrome c oxidase- subunit III" 

/ protein id~" HEJ)08232.1 " 

/ db xx e f ~"GI : 5 8 3 5 2 3 9 - 

/ db_x* :« f FLY B AS E ; FBgn0 013676 " 

/db~x*« f <*"Genc ID : IMill" 

/ translation" 11 MS THS NHPFH LVDYS PWPLTGA I GAMT TVS GMVKW FHQYD I S LF 
VLGN I ITI ITVYOmRVVS RBGTYC?GLHTYAVTIGLnWGKI LF1 LS BVLF FVSPFWAF 
FHS S LS PAIELGASWPPKGl I S FN PFQX F LLNTAI h LASGVTVTWAiiHS LMENHHSQT 
TOjGLFFTVTLGI YFT J LQAYKYI EAFFTIADS 1'YGSTFFHATGFHGXKVIJGTTFLLV 
C L LRHLN N HPS KN H H FG F E AAAWYW H F VDVVWL F L Y I T I YWWGG" 
gone 5543.. 5607 

/ger**s!~"trnG" 

/nosi&nclatute*"Of ficial Symbol: rot : t RNA : G J Name: 

mitochondrial glycine tRNA I Provided by: FBgn.00.1 3694 " 

/db xref- M FLYBASE:mgaQia.MM tt 

/ db_xr e f » "G^nfcl E> : 261009" 
tRNA 5543.. 5607 

/gone- ,, trnG M 

/ pr od\i c t *» " t RNA-Gly " 

/db^xref ="FLYBASE : FBgnOOl? 6?4 " 

/ db_x r o f ""Gone ID : 2 61 00 9 " 
gen* 560 8.. 596 1 

/ gene-"ND3" 

/nomenclatur<*~"Of ficial Symbol: ret : ND3 1 Mame: 
mitochondrial NADH-ubiquinone oxidoreductas* chain 3 I 
Provided by: FBgnOO 13681" 
/note*> M URF3; HADH3* 1 
/db_x r e f » " F LYB AS E : FBgn 0013630 " 
/dh_xref »"GeneID: 1924 75" 
CDS 5608.. 5961 

/g^ne~"ND3" 
/ codon_sta rt«. 1 
/trans 1 jt abl s « 5 

/product^ "NADU dehydrogenase sabunit 3" 

/ orot ein_id^"N? TO 0M233,. 1" 

/db xr6f"=<"GI:533524 0" 

/db~xre f— "FLYBAS E : FBgn 0 013680" 

/db_xr o f ■ "Gone 1 D : 1924 75 " 

/tr«nslation« N MFSnFrALLIltil TT1VMFLA5TL5KKALIDREKSSPFECGFD 
PKS SSRLPF S LRFF.LI TIIFLI FDVEIALI LPMI I IMKYS H IMI WT I TS IIFILILLI 
GLYK KWN CGMLNWSN '* 
g$zn& 5961 -.604 5 

/gene= "trnA" 

/nomenclature,-"Of ticial Symbol: mt:tRNA:A I Name: 

mitochondrial alanine tRNA X Provided by: FBgnQQ13689" 

/db x r ft f ~ " F LYBAS S : FBgn 0 01 3 68 9 " 

/db~xr *f i "Gene I D : 161001" 
tRNA 5981. .604 5 

/gGne="trnA" 

/pi oduc t~" t RNA -Ala " 

/db_xrof^"FLYBASE:^n001369r 

/db xref~"GeneID: 261004 " 
g<8&& 6055. .6118 

/g^ne Rnl1 trnR" 

/nomenclature)** "Of ficial Symbol : mt : t RNA : R I Name: 
mitochondrial arginin© tiRNA I Provided by: FBgn 00 13704 " 
/ note- " tRNA { Arg J ; Ar g -oaxi " 
/db xref ~"FLYBASK : FBqn0013704 " 
/db_xr of -"Genol D : Z^XSU^* 
tRNA 6 05 5.. 61 18 



http://www.ncbi.nliii.nth.gov/entrez/viewer.fcgi?db~micleotide&val— 5835233 3/13/2007 
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/gene**"trnR" 
/prQduct*» M tRNA-Arg M 
/db « r e f — " F LYBAS E : FB -'sn 0 013703 » 
/db^Krcf ""GenelD : 261020" 
ciene Oil*.. 6183 

/g©n©s*"trnN M 

/nomenclature="Of:r"icial Symbol: rat:tRNA:N I Name: 

mitochondrial ssparagi ne tRNA I Provided by: FBgn0013701" 

/note**"tRNAlAsn] " 

/dbjtxef -"FLYBASE : F^gjuMimi" 

/db kt «f* H G»n«IDi 261017 " 
tRNA 6119.. 6183 

/gene^'trnN" 

/product* M tRWA-A»n M 

/<lb_Krof**"FLYBAS£ : FJ&iiMi^T^" 

/db_xr ef »"GeneI D : £61017 " 
a&ne 618?. .6251 

/nca«nclatur*'" l X>f ficial Symbol: mt: tRWA:3:AGY I Name: 
mitochondrial serin© AGY tRfJA I Provided by: FBgn0013705" 
/ not e= " tRNA ( Se r ) GCU M 
/db «xef«"FLYBA:'5E :£amQ51iO01" 
/ dfcTxr e f- "Genel D : 261021" 
tftSA 6184 -.6251 

/prcd\lct ^s,, tRNA~5er ,, 
/note-"codons recognized: AGY' 1 
/db_xre f - w FLYBAS E : £&3Z* 0 0 1 3 7 OS " 
/db xr e<*» "Gene ID t 261 021 " 
gene 6252. .6318 

/gen©« M trnE M 

/ nomenc 1 a t u r e *» "O f f i c i a 1 Symbol: mt:tRHA:E I Name: 

mitochondrial glutamic tRNA I Provided by: FBgn0013692" 

/ nota**" tRNAiGlu J" 

/db Kref~"PLYBASS: Pacrn001.3692 " 

/db*"Wei> M GeneTD: Z&XM2" 
tRNA 6252.. 6318 

/gene**"trnE" 

/prod > uct™"tRNA-Glu" 

/db^xref""FLYBASE:FBgn00l3692" 

/ dbj-sr © f -"Gene 1 D : 261007 " 
cioj3£ complement (6337. . 64 0 1 ) 

/g©ne« M trnF M 

/nomenclature="0£f*icial Symbol: mt : tRNA: F 1 Name: 
mitochondrial phenylalanine tRNA } Provided by: 
FBgnOO 13633 * 
/ note="tPJIA { Phe ) M 
/db xref * M FLYBAS B : FBgnOOl 3693 " 
/db> t e £~"GeneI D : 261008" 
complement (6337. . 64 01 ) 
/gene»"trnF" 
/product~"tRNA-Phe" 
/db_xrefc^"FLYBASE:FBgnOQ13^93" 
/db_xref~"GfeneT.D: 26.1008 '* 
mm. complement ( 64 02 . . 3124 ) 

/g©ne="NDS" 

/no5rienclat:ure-"Of ficial. Symbol: TQt.:HD5 I Name: 
mitochondrial NADK-ubiguinone oxidoreductas© chain 5 I 
Provided by: FBgn0013684" 
/nofce~"tiRP5; HADH5" 
/ db_H r e f = " F LYBA S E : FBun 0 0 1 3 6 8 4 " 
/db_xr o f » "Gene t D : 192478" 
CDS coropl omen t (6402. . 8124 ) 

/g©tte» n NDS" 

/note«"TAA stop codon is completed by the addition of 3* A 
residues to the mRMA" 
/codon st art =1 
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/transl_eKcept«»{po3: complement (6402) , aa : TERM) 
/trans l_t ab 1 e *» 5 

/product«"NADH dehydrogenase sufounit 5" 
/protein_id*»"NF_008284 . 1" 
/db xwf-*GI: 5955241" 
/db~xref«»"FLYBASE:FBan00l3684 " 
/db~xr*f="GeneID:ijL£4J7p_" 

/ tr ans la t ion™ "HC5 I 5 FVNLT SMSLSCFLLS LYF LLNDMI YFI EWBLVSLN5MS T 
VMT F LFWMSLLFMSFVLMI S5LVI FYSKBYMMNOHH I NRF I K LVLM FVLS MMLL X X S 
PNLISI LLGWDGLGLVS YCLVI YFOH I KS YNAGMLTALSNRI GDVALLLS I AWKLHYG 
SWH V I FY LE IMQH EFBMLM IGS LVMLAAMTKS AQI P FSSWLF AAMAAPTPVS ALVHSS 
TbVTAGVYLU RFHI J LSTS W LGQLM L,LLS G LTMFMAG LG AN F £ FOLKK I I ALS T LSQ 
LGLMMS I LSKGFLKLAMFHLLTHALFKALLFKCAGAI IHNHNN5QDIRLMGGLS IGI H 
HP LTSACFNVSN LALCGMPF LAGF YSKDM I LE I VS I SNVHMFS FFLY YF STGLTVS YS 
F RLVY Y3 MTGDLN CGS LN M LN D E SW IMLRGMKG LLIMS I IGGSMLNWH FPFPYMICX 
P I YMKLLTLFVC7 VGG LFGYLT S LSH LFFLNKS L FMYN LSTFLG S KWFMPY I STYGMI 
F YP.LN YGQLWKS FDQGWS E Y FGGQH LY^KLSMYSKTLF LMHHH S LK I Y LLLF VFW 1 L 
1LL1LLFL* 1 

ggaa complement ( 8 1 4 0 . - 82 Of) ) 

/gftn««="tmH" 

/nomenclature="Of ficial Symbol: mt : tRNA: H I Name: 

mitochondrial histidine tRNA I Provided by: F6gnO013695 n 

/db xref 38 " FLYERS B : FBqn00l3695" 

/ db k r e f ="Ge«e I D : 261010" 
L&M complement i 83 4 0 . . 6205 ) 

/gene~"trnH" 

/prcduct= "tRNA- His" 

/db_Kr^f» w FLYBftSfi:FB.an.Qm3.!6.9.S" 

/db_xr © f- "Gene I D : 361010" 
g ene conipl ement ( 82 0 4 . . 9 S 4 4 } 

/g©«e« n MD4 M 

/ ncroenc 1 at ure«» "Official Symbol: mt:ND4 I Name: 
mitochondrial NADH- ubiquinone oxidoieductase chain 4 I 
Provided by: FBcjnOO 13683" 
/note~"URF4" 

/db_x r e f ~ " F LYBAS E : FBgnQQ.1 3682" 
/db_xr e f ;o> "Gene I D : 1 .9 2 4 7 6" 
CDS complement (8206. .9 54 4 ) 

/geno~"ND4 " 

/nc-te«"TAA stop codon is completed by the addition of 3' A 

residues to the fritHA" 

/codon_s"tart"«l 

/t ransl^excepfc- ( pas : complement (8206? , aa : TERM) 
/ transitu able-5 

/prcduct= M NADH dehydrogenase subunit 4" 
/ prote in^id^NE^OOflZSS. 1" 
/db xre£- M Gl: 5835242" 
/db>r*f -"FLYBASE : FBqnQOl 3682" 
/db xref- w GeneID: 192476 " 

/tr«nslation="MLKIIFFLLFLIPFCFINHMV>^QimFFISFIFLLMNNFMHY 
WSE I SYFLGGDMLS YGL I LLSLWI CS LMLLASEMINKHNHYKHLFLLN 1 1 1 LLLLLI L 
TFS SMS LFMFY LF F BS $ LI FTLFL1 LGWGYQFBRLQAGL Y LLFYT LLVS LPML1G1 FY 
VMNK IGSMHFY LMWM FMFNYDLLY FCLLCA F LVKM VM F LVY LW 1 P KAHVEAP VS GSM I 
LAGTMX.KTJGGYGMLRV I S F WmH IjKYSFVWIS I SLVLXjVLVSLVCLRQTDLKALI ay 
S S VAHMG 1 V LS G LLTMT YttG LCGS YT.LM I AHG LCSSGLF C LAN VS Y E R LGS R SM L I N K 
GLLNFMPSMTL^vFLLSSANMAAPPTLNLUSElSLLHSIVSWSWISMILLSFLSFFSA 
AYT LYT.YSF SQKGKLFSGVYS FS SGKT RE Y UjM LLHW LFLWtX T LK'S ES FMLWL" 
ctene c orapl eme nt (9544 . .^834 ) 

/gen«ia» M ND4L" 

/ noraencl a tu re"»'*0 f f i c i a 1 Symbol : mt : HD4 X. ! Name : 
mitochondrial HADH ~" ubiquinone oxidoreducta»<9s chain i 
Provided by: FBgnOO i 3683" 
/not©"» M URF4 1>" 

/ db xx: ©f » " FLYB/iS E ; F BQn00l3683 " 
/cttTxrof "Gene ID : 192477 " 
Clja complement (954 4 . .98 34) 

/gene^'^DaL" 
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/cod on_s t a r t « 1 
/ 1 ran.? 1_ tablets 

/ prod^ic t— "NADH dehydrogenase subvmit 4L" 
/ p i at e i n__ i d » " NP_Qp8 286.1 ' ' 
/db xref>» M GX: 533524 3" 

/db_xr*i>"GeneID: 1924 77 " 

/ 1 ranala t ion-"M IMILYWS IVHt LF I LGLFCFVSHRKRLLSMLLSLBFI VLHtFF 
MLFIVLHKLNyESYFSMKFUTrsVCEGALOLSILVSMlRTKOHDYFOSFSIM" 
Q*ne 9837.. 9902 

/g£rte**"trnT M 

/nomenclature«"Of ficial Symbol: mt:tRNA:T \ h'ame: 

mitochondrial threonine tRNA I Provided by: F8gn0013707" 

/db_Mref~"FLYBASS;FB<m00137Q7" 

/db_xref~"GeneID:2£ljOJ£" 
tkM 9837.. 9902 

/g#ne~"tmT" 

/product-"tRNA~Thr" 

/db xr*^"FLYBASE : FBqnQ01370? " 

/db~gref~"GenelD: 261023 " 
aene complement ( 990 3 . . 9963 ) 

/gene^trnP" 

/noj&ericl*iture- M 0£ tficial Symbol: mt:t.RKA:P ! Name: 
mitochondrial proline tRNA t Provided by: F3gn0013702" 
/ db_xr o £ ~ n F LYBAS E : FBqnOOT3?Q£ w 
/dfc~Kr*f-"G©n© ID: 
tRNA complement (990 3. .9963) 

/product-"tRNA~Pro" 
/db xref «"FLYBASR: FBqnOO.1 3702" 
/ db~xr o £« "G&ne I D : .26.1018" 
gene 9970.. 104 94 

/ gene« £,1 KD6 M 

/noeLftnclatuL-e«"Of ficial Symbol: mt:ND6 I Name: 
mitochondrial NADH- ubiquinone oxidoreductaae chain G I 
Provided by: FBgnOOl 3685" 
/ note 1 ™ M URF6*' 

/db_xro f » " F LYBAS B : FBgnOOl 3665 " 
/db_xr o f «■ "Gene ID: 193479" 
CDS 9970.. 10494 

/gene w "KD6" 
/codon^startwl 

/ 1 r an s I^t able-2s 

/product-"NADH dehydrogenase subunit 6" 

/protein_id~" NP_068287.1 " 

/db xx«f*"OI : 533524 4 " 

/db__x r el~"F LYBAS E : FBun 0013 68 5 " 

/db xref«"GeneID: 192479 " 

/t cans lation~"MlQLHLYSU TTTS I IFLMMIH^LALGLTLLIQTI FVCLLTGLH 
TKSn^SYILFLlFLGG?^LVLFIYVTSLASNEMF«LSMKLTLFSSLIL.IFMLILSFIK 
DKTSSS LFLMNMDMQS 1 1 NMHS V FMENS LS LNKLYNF PTNF I T I LLHNYLLI TLI VI V 
K I TKLFKG F I RMHS ** 
geno 10498.. 11634 

/gene~"CYTB" 

/noaienc.latur©«"Of f icial Symbol: mt:Cyt~b ! Hame: 
mitochondrial Cytochrome b \ Provided by: FBgnOOl 3678" 
/note-"Cyt-b; Cytb; Cyfcob; cytb" 
/db_xref^"FLVfeASK: Fftqy>P0^367S " 
/db xref^"G^neT.D: 192472 " 
$m 104 98. .11634 

/gene-" CYTB" 

/note- "anon -EST: felBl ; Cytochrome-b; 

anon-f ast-evo) vi ng-1 B 1 " 

/ codoii_s t a r t- 1 

/ 1. rans l_t abl © 

/product ^"cytochrome b" 

/protein id~" MP 003238 . 1 " 
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/db^xref ~"GI : 583524 5" 
/db xr ef F LYBAS B : FBan00 13 67 g " 
/db Kr*f- w G»nQlD:X92JL7J£" 

/ 1; r ans 1 a 1 1 on*» " MN K P L RN £ M P LFK 1 AN HALVDLPAP 1N15S WWN FGS LLGLCL1 1 
#T I/rGLFLAMHYTAT>lNLAF\'SVNHlCI\^ 

I YYGSYK FT PTWL IGV 1 1 LF LVMGTAFMGYVLPWGQMSFWVAT VI TN LLYA I PYLGMD 
LVOWLWGG FAVDN AT LT RFFT FH P ILP F I VLAMTM I H LL F LHQTG S NN P I G LN SKI DK 
XPFflPYFTFKDI VGF JVM IF7LT S LVLTS f N LLGDPDNF I PA7PLVTPAHK* BWYFL 
FAY A I LRS I PNKW5GV I ALVLS I A 1 LHI LPFYN LSKPRGIQF Y P I NOVMFWSKLVTVI 
LLTWIGARPVS SP YVL I GO 1 LTWYF LYYLVNP LI TKKWDNLLK" 
UC>37. .11702 
/g©ne** M tmSt*' 

/nomenclature="Of ficial Symbol: mt: tRNA:S:UCN I Name: 
mitochondrial serine UCN tftNA i Provided by: PBgn0013706" 
/not«<* H tRNAiS«c<UCti) }" 
/db x r ei~ " F LYBAS B : FBcmO 0 3 37 06 " 
/dl:Txr © f ~ "Gene I D : 26.1,022" 
tKMA 11637.. 11702 

/ product ~"tRNA~Ser" 
/ not. e« " c odons r ecogni z $d : u CN " 
/ db m xr ef~ w FLYBAS E : FBanQi).137Q6" 
/ dbxr e £ » " Ge ne I D : 2 6 1 0 22" 
gene complement (117 20 . . 12658) 

/g*na~"ND1 " 

/nomenclature^'Of cicial Symbol: mt:NDI I Name: 
mitochondrial NADK-ubi qui none oxidoreductase chain 1 i 
Provided by: FBgnOO 13679" 
/note~"ND~l; URF1" 
/db xief r -"FLYRASE: FRqnQO)36 7<>" 
/db^xr of- "Gene I D : JMAJl" 
CDS complement <1 1720. .12658) 

/gene<- w N01" 
/ cc-Jon_3ta r t«l 
/transit able «* 5 

/product* "NADU dehydrogenase subunit i M 

/ px ot ei n_i d « "NP ,008289 . I " 

/db «r«f-"GI: 583524 6" 

/ db^xr o f » " F LYBAS E : Ffi,gn00.136?.9. " 

/4b xr«£-"G«m«ID: 1S2473 " 

/ 1 tans la t ion^ "MB F I LSLIGSLLL1 ICVLVSVAF LT L LE RKVLG Y I O/I PJCGPNKV 
GLKGIP^PFCDAlKLFTKEQTYPLLSNYLSYYISPIFSLFLSLr^WKCHPFFVKLYSF 
H LGG LF FLCCTS LGVYT VWVAGWSSNSN YALLGGLRAVAQT I S YEVS LALT LLS F I F L 
I.GS YNH 1 Y F FFYO. VYMH F L 1 1 L F PMALVWVS I S LAB'f N RN P F DF AEG ££ E LVSG FN VK 
YSSGGLALIFMAEYASI LFMSMLFCVI PLPCDVFNLLI YMKLTF I SFVF IWVRGTLPR 
F RYDKLMY LAWKCF LS FS LNY LLFF IGF K I LLPS LL" 
gene complement (12 (569. . 12733) 

/g^rle'="trnL2 ,, 

/no5rtenclature"*"Of ficial Symbol: mt : tRNA: L: CUM f Name: 

mitochondrial leucine CUN tRNA } Provided by: FBgn0013698" 

/db_x r e f » " F LYBAS E : FBan0013698 " 

/ db_xr*f- "Gene I D : 261013" 
tRNA complement (12669. . 12733) 

/ gene**" fcr nL2" 

/ product «*"t P.N A- Leu" 

/not.e-"coctons recognized: GUN" 

/dbjcr ef ~"F LYBASB ; FBqnQ W.fipq" 

/db__xr e f » "Gene ID : 261013 " 
gene complement (12734 .. 14058 J 

/gerie«"lrRNA" 

/noaienclatute»"Of £ iclal Symbol: mt:lrRNA i Naae: 
mitochondrial large ribosomal RNA I Provided by: 
FBcrnOOJ 3636" 

/note- n B1; mtlrRNA; 16SrRNA; mtlRNA; mtxP^JA; ISS; mi r RNA" 
/db_xref «"F LYBAS E : FBgnOO 13686" 
/ db_x r & f ■*» " Gene I D : MJ&£J" 
rP.NA complement. < i 27 34 . . 1 4 OS 8 } 
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rRHA 



g^eat .region 

i^p_&a^^si:an 

repeat ructi on 

rol3c_t>atur;e. 

rgpg.a.t_rqqion 
re o e a c e g jon 

repgat.^ recr ion 
r eo»At._rgq.lon 
mi<sc__f eatu re 
ORTGTH 

1 aatgaattgc 
63 cattgactga 
121 fctctaaaagt 
181 gctaattaag 
241 tttttaataa 
301 cagttacatc 
361 ttatccccct 



/geno«"lrRNA" 

/ product™* 1 l~r RKA M 

/nofc«*» M anon~fi:a3t -evolving- LAI ; i6S RKA; 16S wtW^A; 
anon-BSTtfolAl; Lr mtDNA; mt largo rRNA; mtlr RKA; mt 16S 
rRNA" 

/ db_x r " F LYBAS K : FBcm00V3 686 " 
/db_xr*f» w GaneID: 261002 ° 
complement (14 058. . 14 J 30) 
/ g^-na^trnV** 

/fioiuenclature= i,, Of f icial Symbol: ait:tRNA:V J Name: 
mitochondrial valine tfttfA ! Provided by: F8gn0013?Q8" 
/db_xref~"PLYBASS: FSqnpOmO?" 
/db^xr*f«"GsneID: 261021" 
complement (14 058 . .14130) 

/ p r odu c t^ M t RN A - Va X " 
/db_xref~"FLYBA$g:FBci n001370g " 
/db_x ref~ "Geno ID : 261026" 
coropl emen t ( 1 4 1 3 1 . . 1 4 9 1 6 > 
/gene»"stRflA M 

/nomenclature^'Of ficial Symbol: :nt:*3.rRNA I Name: 
mitochondrial small r iboacmal RNA I Provided by: 
P3gn00 13688" 

/note= M 12S rRNA; mtrRNA; ratsrRNA? 12S; msrRNA 1 ' 

/db_xrai> » F LYBAS B : FBqnOQrjSQS » 

/db xref »"CenoID: 261003 " 

complement (14 131. .14916} 

/g<*n©«"srRNA" 

/ p r odnc t a " s - r RK A " 

/note— "small rRNA" 

/db_xref « n FLYBASE : FBan00l36J8 M 

/db xr«f *»"G»n»ID: 2 6 10 0 3 " 

14917. .15517 

/nota«»'»A4-T teg ion; mt:oti" 

/db_xx« f * " F LYBAS E : FBcmOOl.3687 " 

/db xref«' ,, GeneID:XgZ.4JlQ ,, 

15566. .1593 6 

/ not repeat I -A" 

15939. .1627 5 

/not*"*" rep-sat 1~B1" 

16277. .16621 

/ note**" t opeat I-C/A" 

16622. .16959 

/note-"ropoat 1-B2" 

16960. . 17304 

/ not e^" repeat I-C" 

17407. .17427 

/natew'Maoxyfchyi&idylate st retch" 

1742^. .1756$ 

17565. .18028 

/note t ="repeat 1 1 -A" 

1002?. .18492 

/not ^"repeat 11-81" 

18493. .18956 

/ not e»" r ep©a e. I X - B2 " 

18957. . 194 20 

/note-'* repeat IT-C" 

complement ( 19481. .19501} 

/ not e^'deoxythyraidy late stretch" 



ctgataaaaa 
tttatatatt 
atcaaaaact 
ctactgggtt 
ttcgtcaaaa 
taattcttgg 
atfcaagagat 



ygafctacctt 
atttataaag 
tttgtgcatc 
cataocccat 
attttattta 
ttaggagctt 
aataataatt 



gatagggtaa 
atgatttt.at 
atacaccaaa 
tt&taaaggt 
ttacaattat 
gaataggr.tt 
taatatctac 



atcatgcagt 
atttaataga 
atatatttac 
tafcaatcctt 
aattattggg 
agaaattaat 
agaagcttct 



tttotgcatt 
attaaactat 
aaaaagataa 
ttctttttaa 
acattaatta 
ttattatctt 
ttaaaatatt 
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421 ttttaaccca agttttagct tcaactgttt tattattttc ttcaatttta ttaatattaa 
4 81 aaaataatat aaataatgaa attaatgaat cttttacatc cataattatt atatcagctt 
54 1 tattattaaa aagtggagcc gctcctttcc atttttgatt tcctaatata atagaaggtt 
601 taacatgaat aaatgettta atattaataa cttgacaaaa aattgeaect ttaatattaa 
661 tttcttatct caafcattaaa tatttattat taattagagt aattttatcg gttattattg 
721 gagctattgg aggactaaat caascttctt tacgaaaatt. aatagcattt tcttcaatta 
781 atcatttagg atgaatatta agatctttaa taattagaga atcaatttga ttaattttat 
B*S 3 ttttttttta ttcatt:*:tt:a tcatttgtat; taacatttat atttaatatt ttnaaattat 
901 ttcatttaaa tcaettattt tcttgatttg ttaatagaaa aattttgaaa tttacattat 
961 ttataaattt tttatcatta ggaggattac ctccattttt aggattttta ccaaaatgac 
1021 ttgtaattca ;scaattaaca ttatgtaatc aatattttat attaacaatt ataataatat 
1081 caactttaat tacattattt ttttatttac gaatttgtta ttccgctttt ataataaatt 
1141 attctgaaaa taattgaatc ataaagataa atataaatag tattaattat aatatatata 
1201 taattataac ttttttttca stttttggat tatttttaat ttctttattt tattttatat 
1261 tttaaggctt taagttaata aaactaataa ccttcaaagc tataaataaa gaaattcctt 
132J taagecttag taaaacttac tccttcaaaa ttgcagtttg atatcattat tgact»t*ag 
.1381 acctaattaa tttgtcctta tttgattaag aagaataaat ct.tat.atat a gatttacaat 
1 ft 4 1 etategecta aacttcagcc acttaatcaa taatcgegae a&tgatcatt ttctacaaat 
1501 cataaagata ttggaacttt atattttatt tttggagctt gagctggaat agt.tggaaca 
1561 tctttaagaa tttt;aat.tcg agctgaatta ggacatcctg gagcattaat tggagatgat 
1621 caaatttata atgtaattgt aactgeacat gcttttatta taat.tttt.tL tatggttata 
1661 cctattatoa ttggtggatt tgg«aattga ttagtgcctt taatattagg tgctcctgat 
1741 atagcattcc eacgaataaa taatataaga ttttgactac taeetcctgc tctttcttta 
1801 ctattagtaa gtagaatagt tgaaaatgga gctggaacag gatgaaciigt ttatccacct 
1U61 ttatccgctg gaattgetea tggtggagct tcagttgatt tagctatttt ttctctacat 
1921 ttagcaggga tttcttcaat tttaggagct gtaaatttta ttacaactgt aatcaata-ca 
1981 cgatcaacag gaatttcatt agategtata cctttatttg tttgatcagt agttattact 
2041 gctttattat tattattatc acttccagta ctagcaggag ctattactat attattaaca 
2103 gatcgaaatt taaatacatc attttttgac ecagegggag gaggagatcc tattttatat 
2161 caacatttat tttgattttt tggtcaccct. gaagtttata ttttaatttt aeccggantt 
2221 ggaataattt etcatattat tagacaagaa tcaggaaaaa aggaaacttt tggttctcta 
2281 ggaaxaattt atgetatatt agctattgga ttat^aggat ttattgtatg agcccatcat 
2341 atatttaccg ttggaataga tgtagatact cgagcttatt tcacctcagc tactataatt 
2401 attgeagtte ctactggaat taaaattttt agttgattag ctactttaca tggaactcaa 
24 61 ctttct.tatt ctccagctat tttatgagct ttaggatttg tttttttatt tacagtagga 
2521 ggattaacag gagttgtttt agctaattca tcagtagata ttattttaca tgatacttat 
2531 tatgtagtag ctcattttca ttatgt tfca tctataggag ctgtatttgc tattatagca 
2641 ggtttnattc actgataccc cttatttact ggattaacgn taaataataa atgattaaaa 
2701 agtcatt.t.ca ttattatatt tattggagtt aatttaacat tttttcctca acatttttta 
2761 ggattggctg gaatacctcg aegttattea gattacccag atgettacac aacatgaaat 
2821 attgtatcaa ctattggatc aactatttca ttattaggaa tcttattctu tttttttatt 
2B31 atttgagaaa gtttagtatc acaacgacaa gtaatttacc caattcaact aaattcatca 
2941 attgaatgat accaaaatac tccgccagct gaacatagat attctgaatt accactttta 
2001 acaaautaat ttctaatatg gcagattagt gcaatagatt taagctctat aliataaagta 
3061 ttttaccctt attagaaaat aaatigtctac atgagct^at ttaggtttac aagatagagc 
3121 ttctc.ct.tta atagaacaat taattttttt tcatgatcat gcattattaa tttxagtaat 
3181 aattacagta ttggtgggat atttaatatt tatat.tat.tt tttaataatt atgtaaatcg 
3241 atttctttta catggacaac ttattgaaat aatttgaact attttaccag caattafcttt 
3301 actatttatt gctcttcctt ctttacgttt actttattta ttagatgaaa ttaatgaacc 
3361 atctgtaact ttaaaaagaa tcggccatca atgatattga agttacgaat at tcagattt 
34 21 taataatatt gaatttgatt catatataat tccaacaaat gaattaafcaa ctgatggatt 
3491 tcgattatta gatgttgata accgagtagt tttacctata aactcacaaa ttcgaatttt 
354 1 agtaacogct gct-gatgtxa xtcattctt-g nacagtacct gctttaggag -caaaagttga 
3601 cggxacacct ggacgattaa atcaaact.aa tttttttatt aatcgacegg gtttatttta 
3661 tggtcaatgt tcagaaacct. gtggggctaa tcatagattt atacogattg taactgaaag 
3723 tgcticcxgTia aat?:acttta ttaaatgaat ttctagaaat aactcttcat tagatgactg 
3781 aaagcaagta. ctggtctctt aaaccattta atagtaaatt agcacttact tctaatgata 
3841 aaaaattagt. taaaatcata acattagtat gtcaaactaa aattattaaa taattaatat 
3501 tttttaattc cacaaacagc acctattaga tgattattat tattt.attat -cttrtctat-t 
3061 acatttattt tafctttgttc tattaactat tottcttata taccaaattc acctaaatct 
4 021 aatgaattaa aaaatatcaa cttaaattca ataaattgaa aatgataaca aatttatttt 
4 081 ctgtattcga ccccttagct atttttaatt tttcacfctaa ttgattaaga ac.attttt.ag 
4141 gacttttaat aattcegtea atttattgat taataccttc tcgttacaat attatatgaa 
4201 att;aattfct attaactctt cataaagaat ttaaaacttt attaggacca tcaggtcata 
4 261 atggatctac ttttattttt atttctttat tttcattaat tttatttaat aatttcatag 
4321 gatitacttcc atatattttt acaagaacaa gacatttaac tttaacttta tctttagctt 
4 381 tacctttatg atfcatgtttt. atattatatg gatgaattaa tcatacacaa catatatttg 
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450 
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666 
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708 
714 
720 
726 
732 
738 
744 
750 
756 
762 
768 
774 
780 
786 
792 
79S 
804 
810 
816 
822 
823 
834 
84 0 



ctcatttagt 
ctattagaaa 
ctggacattt 
taacat tttt 
ttcaatctta 
tacacactca 
tateggaget 
Attatttgta 
atcacgagaa 
aggaafcaatt 
ttttcacaga 
tatctcattt 
agttactgta 
aggattattt 
tattgaagct 
aggattccac 
acat.tt.aaat. 
t tgacatttt 
etaattatat 
aaggtctatt 
ttactaatta 
gaccgagaaa 
ccattttctt 
gcat taattc 
acttcaatta 
atattaaatt 
catttgattt 
gaagcgattg 
attgaageca 
aaggaaatat 
tttatatttc 
athacatttt 
taacatcttc 
ta&aattaaa 
taaaaataaa 
ttctgatcaa 
aattatacea 
attatatata 
aaataaaccc 
a at: tat. at: aa 
aattaataat 
tctaccgcaa 
agttaaacrrc 
aacaatttct 
agetaaatta 
cccccctatt 
tataaacaat 
aaatcctata 
oatttttt.tt 
agataataat 
taataaatat 
aggagcaget 
agcagctaat 
t.aaataonaa 
agctaeatcc 
atcctgaaaa 
aattctaatt. 
taatataatg 
cactaaagaa 
aaaagttata 
catatcattt 
attaar,aaat 
tahcactaac 
atgattctct 
attctcgaat 
taaaagaata 
ttatagaaat 



tcctcaagga 
tattattcga 
atfcattaact 
attaatagct 
tgtgtttgct 
aatcaccctt 
ataacaactg 
ttaggtaata 
ggaacatacc 
ttatttattt 
sgttt&tcac 
aatccatttc 
acttgagccc 
tttacagttt 
ccatttacta 
ggaattcatg 
aatcacttct 
gtcgatgtag 
tatta*ttaa 
aattaatagt 
caactattgt 
aaagatcccc 
tacgtfctttt 
taectataat 
tttttatttt 
gatcaaacta 
gcattcaaaa 
attgeaatta 
aaaagaggca 
gatgatciag 
t at t tat at a 
tataaattac 
aatgtcaaac 
attcaaaata 
gttttagaat 
ccttgatcaa 
taagttctaa 
aataaagatt 
cctacaatac 
ggaaaaggaa 
cctattatac 
tttaaatcac 
gtagaaaaat 
aaaattatat 
gatacgttaa 
aaacgaatat 
aatgctttaa 
gacaaaattc 
oaatcaaatt 
aatattaatt 
acaccagctg 
at*getgc*g 
attactaatc 
a tat; safety c 
ccaattcgat 
taaattacta 
aaatttggtc 
aatcgattaa 
gaaattataa 
acaattctta 
aacaaaaaat 
ctaattctac 
accacaaatt 
ttttaaaatt 
tttaectctt 
taaatataaa 
tcaagatcaa 



acacccgcta 
cctggaacat 
cttttaggaa 
caaattgett 
gtattaagaa 
tccstttagt 
tatcaggtat 
ttattactat 
aaggattaca 
tatcagaagt 
ccgctattga 
aaattccttt 
accatagact 
tactaggaat 
ttgeagaetc 
tattaategg 
caaaaaatca 
t.ttgattatt. 
atatctatat 
atagataatt 
tatattttta 
atttgaatgt 
tttaatfcact 
tattattata 
aattttatta 
at at at. at tt 
agtattgaat 
gtttcgacct 
tatcactgtt 
taaaagctgo 
gtttaaataa 
taaaattaat 
tctagtataa 
eaaataataa 
atatagataa 
aactttttac 
tataaggtat 
tatttaaaaa 
atacaaataa 
aaatcaatca 
caeggagtat 
cggttattga 
aatataaaaa 
ccttagaata 
aacaagctga 
cttgagaatt 
ataaagcatg 
ttattafctaa 
caaaattagc 
gtcctaacca 
taactaatgt 
gtaacc^aga 
ttccaattat 
atcttccata 
tagataaege 
aacaataaga 
taataattaa 
tatg&ttgtc 
gaacaaaaga 
tagaat ttaa 
ataaacttaa 
aaatagataa 
agtattfcttt 
aataaattta 
ctaaatgaat 
gtataagcag 
gaaacaattc 



ttcttatacc 
tagctgttcg 
atacaggatc 
tattagtatt 
ctttatattc 
ggattatagt 
agtaaaatga 
tttaactgta 
tacttatgea 
tttatttttt 
attaggagca 
attaaataca 
tatagaaaat 
etattttacfc 
aatttatgga 
aacaactttt 
tc&ttttggt 
tttatatatc 
agtataaaag 
ttt.tctat.ta 
gcttcaattt 
ggatttgatc 
attatttttt 
aaatatteta 
attggattat 
atatatatat 
attcaotcta 
aatcttaggt 
aatgatataa 
taactttttt 
aaccttacat 
tcactatatc. 
gctatttgga 
taaataaatt 
tttttgatat 
aactaattga 
aaat<catata 
aaataaattt 
tgttaacaat 
atttaatatt 
aattcaactt 
ataataaact 
aaatgaaaac 
gaatccagct 
agttaaaggt 
atttatattg 
agttaataaa 
acctaattga 
tcctantcca 
agaagtt-cvtt 
agaagaatga 
agaaaaagga 
taacatttca 
atttaatatt 
agt.taar.ata 
aacaagtcct 
caatattat-t 
atttattatg 
tataaataat 
agaaactaat 
taaaaaacat 
atatttcatg 
ttaaactat-t 
aaggcaatca 
atactccaga 
ctctaaaaaa 
tatttaataa 



ttttatagta 
attaactget 
ttctatatct 
agaatcagct 
tagagaagta 
ccatgaccat 
tttcatcaat 
tatcaatgat 
gtaactattg 
gtgagatttt 
tcatgacctc 
gctattttat 
aatcattcac 
attcttcaag 
tcaacatttt 
ttattagtat 
tt.tgaagcag 
acaatttact 
tatatttgac 
tttttattgc 
tatcaaaeaa 
caaaatcttc 
taatttttga 
atat tataat 
accatgaatg 
agggttgtag 
ccttattaat 
aattataccc 
ttgaatttta 
ettttaaegg 
tutcattgta 
caaagattta 
tataaaaata 
ttcaaagaat 
aaatgttgac 
ccataattto 
gaccctaaaa 
cttaaagsaa 
tttatataaa 
ctacctccaa 
tcatcattta 
aatcgaaatg 
atattaacat 
aaaaaaggta 
atatgaattc 
tgaataatag 
tgaaatatag 
cttaaagtag 
gctataaata 
aagataatat 
actaaagcag 
atctgagctc 
aattcatxtt 
caagcaatag 
ccagcattat 
aaaccatctc 
gataaaacaa 
tattcttttc 
aaacttattc 
tctcactcaa 
gataaactta 
atttaaaatg 
taaa tataat 
atgtaacaat 
aaataattta 
agataaaaaa 
agaaatttct 



tgtattgaaa 
aatataattg 
tatatattaa 
gtagctataa 
aattaatgtc 
taacaggagc 
atgatatttc 
gacgagatgt 
gt txacgatg 
tttgagcttt 
ctataggaat 
tagcttcagg 
aaactactca 
cttatgaata 
ttatagcaac 
gtntattacg 
ctgeatgata 
gatgaggagg 
ttccaatcat 
tttattaatt 
agctttaatc 
atctcgatto 
tgtagagatt 
ttgaacaatt 
aaatcaagga 
ttaaatataa 
aactgaatat 
ttattcttta 
aattcca^tt 
ttaaattcca 
ataataaaat 
at aatctcca 
ataaaattaa 
tattatgtat 
ctccaaaata 
aaggataaaa 
a&gttcttaa 
ttaaatatcc 
taggtaaaca 
taattcttat 
atatattcaa 
aataactaac 
ttctaattct 
ttccacataa 
caatt ctt aa 
ccccagcaca 
ctaattttaa 
ataaagcaat 
ttgttaatcc 
taaatcgaat 
aaacaggtgt 
ttttagttat 
gtat-aat^tc 

aagat.tt.aat 
accctaataa 
atattaatac 
tatavaaaaat 
aatcaaaaag 
taaaataaat 
tagaaattaa 
aatattttca 
c«?;aatataa 
attaataaat 
ccatgctgac 
gataataaaa 
<:ctaataaat 
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84 61 ttaatgttgg aggagctget atattagctg atcttaataa aaatcatcat aaagttatcg 

8521 aaggt-atnaa otttaataaa cctttattaa ttaatattct tcgocttcca agaegttcat 

8S81 aagatacatt agctaaacaa antaacc-cag aagaacataa accatgagca att.att.natg 

8641 tataagaacc acataaacct caata&gtta tagtta&aag tectgataga acaattccta 

87Q1 tatgagcaac agatgaataa gcaattaaag cctttaaatc agtttgacgt aaacaaacta 

87(jj atcx-aactaa tacacctcct accaat.ct.aa ttccaattca aacaaatcta tacctcaftat 

6821 ttattaactg taaaaaacta ataactegta atattccata acctcctaat tttagtataa 

8831 tacctgetaa aattatagac ccagaaactg gsgcttcaac atgngcttta ggtaatcata 

8941 aatacactaa aastattggt atttttacta aaaaggcaca caataaacaa aaaxataata 

9001 aatcataatt aaacataaaa ttatttatta aataaaaatt tattyaacca attttattta 

9061 ttacataaaa aataccaatt aatataggta aagaaactaa taaagtafcaa a&taataaat 

9121 ataaa^cagc ttgtaaacgt tctggctgat aacctcaacc taaaattaaa aataatgtag 

9181 gaat.taat.ct tctttcaaaa aataaataaa atataaataa tcttattctt gaaaaagtta 
9241 taataataaa a taataa tat. ttaataaaaa taaattttta toat.xatt.at 

9301 gtttattaat tatttctcta gctaat&ata ttaatgaaca aactcataaa cttaataaaa 

9301 ttaatccata ogataatata tcacaaccta aaaaataaga aatttctgat caataattta 

9421 taaaattatt tattaataaa aaaataaatc taataaaaaa tattataatt tgtaccattc 

9 4 SI aatatatatt attaataaaa caaaaaggaa ttaaaaataa ta&aaaaaaa ataat.ttc.ta 

954 3 acattatata attctaaaag attgaaaata atcattacca tgagtacgaa ttatagaaac 

9601 taaaattgat a&acctaagg cccctteaca tactctaaat gtcaaa&ata ttatt.ctaaa 

9661 ataactttca toatttaata tattta&ata aataaataat ataaaaaata atattaaaac 

9721 aata&attct aaacttaaaa gtattgaaag taaatgtttc cgattagaaa caaaacaaaa 

9781 tagecctaaa at&aata&aa ttataggtaa ac-ttcaatat aaaattataa teattagttt 

9841 taatagttta ataaaaacat tggtcttgta aatcaaaaat aagattattt cttttaaaac 

9901 ttcaagagaa aagaaatttc tttttcatta atccccaaaa ttaatatttt aaataaacta 

9i?6l cctcttgaaa ttattcaatt aatattatac tcattaatta ttactacttc catt^attttt 

10021 ctaaatataa ttcatccatt agctttagga ttaactttat taatccaaac aatttttgta 

10081 tgtttactaa ctggatcaat aactaaaagt ttttgatatt catatatttt atttttaatt 

1014 3 tvttttaggag gaatacttgt attatttatt tacgtaacat ctttagcctc taatgaaata 

10201 tttaatttat caataaaatt aactctattt fcetteattaa ttttaatttt t.at«ittaatt 

10261 ttatcattta ttatagat&a aacttcttct tctttatfctt taataaataa tgatatacaa 

10221 tctattatta atataaattc ttattttata gaaaattctt tatctttaaa t-aaattatat 

10333 aactuccca criaattttat tacaatttta ctaataaatt atttattaat tactttaatt 

10441 gttattgtaa aaattacaaa attatitaaa ggacctattc gaataatatc ttaattaatg 

10501 aataaacctt tacgaaattc ccatcctcta tttaaaattg ecaataatge tttagtagat 

10561 ttaccagctc caattaatat ttcaagatga tgaaattttg gatcattact t.ggattatgt 

10621 ttaattafctc aaattttaac eggattattt ttagctatac attacacagc tgat&ttaat 

10681 ctagctttct atagtgttaa tcatatttgt egagaegtta attatggttg attattacga 

1074.1 actttacatg ctaacggtgc atcatttttt tt.tatttgta tttacttaca tgtaggacga 

10 801 ggaatttatt aeggttcata taaatttaet ccaacttgat taattggagt aattatttta 

10861 tttttagtaa taggaacagc ttttatagga taegtattae cttgaggaca aatatcattt 

10921 tgagtagcta ctgttattac taatttatta tacgctatcc cttacttagg tatagattta 

10SS1 gtxeaatgat tatgaggtgg atttgctgtt gatsatgeca ctttaactcg attttttaca 

11041 ctccatttta ctttaccttt tatxgttctt gctataacta taattcattt attattcctt 

11101 catcaaacag gatctaataa tectategga ttaaattcta atattgataa aattcctttt 

11161 catccttatt ttacatttaa agatattgta ggatttattg taataatttt tattttaatt 

11221 teat tag tat taattagacc aaatttattg ggagaccetg ataactttat tccagcaact 

11281 cctttagtaa cacctgccca tattcaacca gaatgatatt ttttatttgc ttatgetatt 

1.1341 ttacgatcta ttccaaataa attoggagga gttattgeat tagttttatc aattgeaatt 

11401 ttaataatec ttecttttta taatttaaga aaattccgag ggattcaatt ttatcctatt 

114 61 aatcaagtaa tattctgatc tatattagta acagtaattt tattaacttg aattggagct 

11521 cgaecagttg aagaacctta tgtatt^att ggacaaattt taactgttgt atatttctta 

11S33 tattatttag taaacccntt oatxacaaaa tgafcgagata atttott-aaa t.taaanagxt 

11641 aar.gagcr.tg aafcaagesta tgttt.tgaaa acataagata gaatfctaatt t-tctat,taac 

11701 ttttactaaa aaaaattcac tataataaag aaaat.aat.aa aattttaaac ccaataaaaa 

11761 ataataaaxa atttaaagaa aaagotoaaa aacatttcca agctaaatat attaatttat 

1.1821 catAacgaaa tcgaggtaaa gttcctcgaa cccaaataaa aacaaaagoa ataaaagtitia 

t.1681 attttatata aattaataaa ttaaacacat cacaaggtaa aaaaataacg caaaataata 

1194 3 ttcttataaa taaaattctc gcatattcag ctataaaaat taaagccaaa ccccctcxtc 

1200.1 tatattccac attaaatcct: gaaactaatt ctgattct.ee ttcagcaaaa tcaaaaggat 

12061 tccgattagt ttcagefcaat. gaaatagata ctcaaactaa agctatagga aataaaataa 

12121 ttaaaaatca tatataaact tgataaaaaa aaaaataaat tatattataa cttccaatta 

12181 aaaaaataaa agat.aar.vaaa attaaagcta aactaacttc ataagaaata gtctgageca 

12241 cagctcgcaa acctcctaat aaagcataat tagaattaga cgaccaaeca gctaetataa 

12301 cagtataaac ccccaatcta gtacaaeata aaaaaaataa accacccaaa ttaaaagaat 

12361 ataattttac aaaaaaaggc atacatattc aaacaaat,aa tgataaaaat aaagaaaaaa 

12423 ttggagaaat ataatafcett. aaataattag ataataaagg ataagtttgt tcttttgtaa 
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ataatttaat 

ttactaatac 
aaaacaagta 
ctgccaaaat 
ggtcctttrrg 
ggtttgaact 
acacccaaaa 
tctccaaaaa 
gatcaaatat 
accccaataa 
aaaat.at.aaa 
aaaataaaat 
ccagccttca 
ccatttaaaa 
tgttaaacag 
attttaacat 
aeatttt&at 
cattttttaa 
aaatttattt 
ataattaagt 
taaaaacgaa 
taaatattat 
a ac act gat a 
tatttcaatt 
aatactaaaa 
taataaataa 
gaaatacttt 
ctatgttacg 
gagctaaaat 
tttcataatt 
tacaccttga 
tattctgata 
atcgatt&aa 
aagaacataa 
tcctagtttt 
taaaatttca 
taaaaaaatt 
cttttttata 
ttttcatatt 
ctaatsacaa 
ttaattaaat 
ttaattaaat 
caaaaatttt 
taaaaaaaaa 
ttaattttaa 
aaaaattttt 
otttctttta 
aattttttaa 
aaaattatat 
attattaaaa 
atatataata 
tttattttaa 
atatatatat 
tttattatat 
t-atacttaat 
taataagaaa 
tatttatata 
aaaataattt 
taaaaaaatg 
aaaaaatatt 
tataataaat 
taat.aaaaat 
atataattta 
aaatctgaat 
atttattccc 
aaaaaaaaaa 



cgcatcacaa 
ttgaatatat 
acaaataatt 
ctatttgtaa 
agttttatat 
tactaaaata 
cagatcatgt. 
ttatatctta 
aattacgctg 
tcataaattt 
aatattttta 
gatttatagg 
tctataaaaa 
attaaaagac 
ttttcsgtgg 
gcgaatatta 
tattat&tac 
aaa t a acta a 
taattgotaa 
tatagcttat 
aaat.ttataa 
taacatttca 
attaactctt 
cacaaggtae 
ttcttttaca 
ctttaaattt 
oaactaactc 
acttaataag 
octtatctta 
caaattatta 
ttattcatat 
tctgatataa 
acgacggtat 
aaacaggtte 
ctattactac 
ttattaaaat 
cttaatatat 
tatttgtatt 
ttgctatfctc 
tattttttaa 
atttttaagc 
att«ataatt 
attaaaataa 
at&aatttat: 
taatttttaa 
aattaaaaat 
ttttaaaaaa 
aahtjactaaa 
aaaatacata 
tataaaaata 
tttttatgaa 
aataat ttga 
tcactaaatc 
atatatatac 
aattaaaact 
aaactatttt 
tatttttatt 
tatatatata 
attttaatca 
aaaat&aatt 
ttttttttaa 
tattttataa 
ttaaaatgat 
attttcaatt 
taattaattg 
cctattcata 
ttatttatta 



aaaggttgag 
cctaaaactt 
aataataaac 
taaaaatoac 
taataatatt 
tcataatttt 
aagaat ttaa 
atccaacatc 
ttatccctaa 
atgtt I". ttaa 
tttattaaaa 
gtcttctcgt 
ttttaaatga 
teatgatcta 
gcaggtcaga 
tttttgccga 
taattttatc 
aatttaataa 
ttctaagcat 
cceataaaac 
tttctaaatt 
tttctaatat 
ttaaaatcga 
aataaattaa 
at act a at a a 
tatagttatt 
aatttatatt 
ctttaaattg 
ccttaataat 
atctttataa 
aaataaattt 
atttttatta 
ataaactgat 
ctctagatag 
tttagcaatt 
tttttaacct 
ttaattttat 
aatggtataa 
taaatttctt 
ataaatataa 
caaaataaaa 
tttataaaaa 
tttaatttta 
tttttaaatt 
caaaaaaaat 
tttaatttta 
aattttfcttt 
aaaaatt-t.tt 
aatstaaatt 
ttttttttac 
taaataaaaa 
ttattaatta 
tgaaataatt 
ataaataaat 
taaaaagtat 
tataataaat 
ataataaaaa 
tatataattt 
ctaaatctga 
tattccccct 
aaaaaaatga 
ataaaattat 
tttttataa^ 
aaattatata 
tat at at at a 
aatttattat 
aattatactt 



gaattcctat 
ttcgttctaa 
taccaattaa 
atatataaat 
cttataaaaa 
ttaa aga tag 
aagtcgaaca 
gaggtcgcaa 
agtaacttaa 
'jaaattaaaa 
tttaattaat 
cttttaaata 
aacagttaat 
gctaaccttt 
ctttatatat 
attctttatt 
attattactt 
ataattt.aat 
atatttatta 
attaaaatta 
aaatttattt 
aatattataa 
gaaaaataaa 
attttctttt 
actattatta 
tctaataatt 
gatttgcaca 
tcattctaga 
a<igagcqacg 
ttttactact 
attgtaaccc 
aaattattga 
tacaaattta 
actaaaatac 
tatttacatt 
caattacatt 
tattattaat 
ccgcgactgc 
taattaataa 
aatcacacaa 
ctttaaftttt 
taatttttta 
taataaaatt 
ttacaaaatt 
aatttatcaa 
cactttttta 
tttaaaaaaa 
tttttaagta 
ttaaaaaaat 
aaaaatgaaa 
aagtaataaa 
aattatacga 
atatatatat 
aaaaataaot 
tttttttt&a 
tattttataa 
ttaaaaataa 
taattttcaa 
aataattaat 
attcataaat 
tttattaaat 
fcttaaataat 
aattcaattc 
agtataataa 
tat at a tat a 
ataattaaaa 
aataaactat 



taaaccaact 
taaagttaaa 
tgacaaaata 
tctaaattta 
atataattat 
aaaccaacct 
gacttaaaat 
tcttttttat 
ttttttaatc 
gtttt t taaa 
ctatataatt 
aattttagct 
atttcgtcca 
gc^cagtcaa 

taaacttctc 
aattttaata 
ttatAaaata 
aatctattta 
t&aattaatt 
cttaaaa<*ac 
ataattttat 
tattfcatttt 
aaaataaaat 
aaattatttt 
ttttaaaaaa 
aaaatctttt 
tacactttcc 
ggcgatgtgt 
aaatccactt 
attattactt 
atattattat 
agtaaggtcc 
cgccaaattt 
ttaaataata 
tttatataat 
aaatttaatt 
tggcaccaat 
tattaattac 
aaatttacat 
ttatttttga 
aagaaaaatt 
ttt ate at at 
cttaaaattt 
atattaataa 
aaaatatttt 
ttttaaaaaa 
ttttaaaact 
ttttttttta 
atttaatcta 
tttattaaaa 
ataataaata 
atatatatat 
ttattccccc 
aaaaaaatta 
ataaaattat 
tttttaaaaa 
ttaaattata 
tatatatata 
ttattgtata 
tatacttaat 
taataaaaat 
atatatttat 
aataatttat 
tatatgtaaa 
cttaaaaaaa 
ttttataata 



ttattaggac 

aaagctacao 
aattctatat 
ttgcactaat 
tttgatattt 
ggcttacacc 
ttgaaegget 
cgatatgaac 
attattaatg 
ttttaatatc 
aaaataaaaa 
ttttgactaa 
accattcatt 
oatactgegg 
gaeatgettt 
atataaatta 
attaaaacta 
aattataaea 
atatttttaa 
aattaaataa 
tagatacctt 
cacattaact 
ttatttaata 
ttttt.caaat 
ttctttaaac 
taataaaaat 
caatgtaaat 
agtacatcta 
acatatttta 
tcaaaaattt 
aaatataagc 
tcttataaaa 
atcgtggatt 
tttaagtttc 
gggtatctaa 
aatttaaata 
taattaatac 
ttagtcaata 
tgcgaataaa 
ataaatcaaa 
ttttttatta 
aaaattaat >: 
tataataata 
ttattttttt 
taaataaatt.. 
ttttttaaaa 
ttatagatta 
ttttttttnc 
aaaaaaaatg 
ttaaaaaaaa 
atcetatatat 
taataaataa 
atatatatac 
tattcataoa 
tttattaaat 
ttaaaataat 
attcaattta 
taaatataat 
tatatatata 
attaaaactt 
aaactatt.tt 
atttttaata 
atatatatac 
tttaatcoct 
atgaaaataa 
tatttttttt 
aattatttta 
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16501 taaataaaat tatttaaaat aattaataag aaatattttt attataataa aaattaaaaa 
J 6561 taatttttoa aaaattcaat ttatatttat atatatatat atatatataa ttttaatttt 
16621 caattaaatt otataaatat aataaaataa tttattttaa tcactaaatc tgaaataatt 
16661 aattatatat atatatatat atataaaaaa atgaaaataa atttattccc cctattcata 
16741 aatttattgt at&attaaaa cttaaaaaat attttttttt taaasaaaaa tgatttatta 
16801 aattatactt aataaactat ttttataata aatt.attt.ta taaataaaat tattttaaat 
16861 aattaataaa aatattttta atataataaa aatttaaaat g&ttttttat aaaaattcaa 
16923 ttcatatatt tatatatata tacatar.aat ttaattttca attaaattat ataagtataa 
16931 taaaataatt tattttaatc actaaatctg aattaattaa ttgtatatat atatatatat 
17041 atatatatgt aaaatgaaaa taaatttatt ccccctattc ataaatttat tatataatta 
17101 aaacttaaaa aaatattttt ttttaaaaaa aaattattta ttaaattata cttaataaac 
17161 tatttttata ataaattatt ttataaataa aattatttaa aataattaat aaaaattata 
17221 tatatatata tatatatata ttaaaatgaa aataattttt aaattttaat aataaataaa 
17231 ttt&ataatt aataattaaa taaaatciat teattattaa tatttaaita ataataaata 
17341 aatttaataa ctaataatta aataaaattt at t tat tact aatatttaat taataataaa 
170 01 aaattatttt tttttttttt tttttttaat aatttaatta attattatat atttataaat 
17461 ttatatatta ttgaatattt ataatar.ata tatatatata gaaaaattaa atcatttaaa 
17521 taatttaata taaatttttt aaaaatttct taaatgtatt atttttataa aaaatattta 
17531 tataataaaa tcatgttttt taaaaaataa acaaaaaatt tttaataaat aaattttata 
1.7641 atgaaatata atttatttat tt. treat ttt taaaaaaaaa ttttttaaaa aaaataattt 
17701 tttttttaaa aoaaaactat atactaatta taaattaata gatatttata tatatataaa 
17^61 tatttaatat attattatat atctaataat ttaaat&aaa aattttaaaa tttaaaaatg 
17821 tagatataat ttataaaaat ttatattctc atatttattt attattaatt taatttatat 
17881 aaataatata ataatttaat taattattat atatttataa atttatatat tattgaatat 
17941 ttatataata tatatatata tatagaaaaa ttaaattatt taaataattt aat.ataaa.tt 
18001 ttttaaoaat ttcttaaatg tattattttt ataaaaaata tttatataat aaaatcatgt 
18061 tttttaaaaa ataaacaaaa aatttttaat aaataaattt tataatgaaa tataatttat 
18121 ttatttttca atttttttaa aaaatttttt aaaaaaaata attttttttt taaaaaaaaa 
18181 ctatatacta attataaatt aatogatatt tatatatata taaatattta atatattatt 
1824 1 atatatctaa taatttaaat aaaaaatttt aaaatttaaa aatgtagata taatttataa 
183 01 aaatttatat tctcatattt atttattatt aatttaattt ar.ataaat.aa tataatgatt 
18361 taattaatta ttatatattt ataaatttat atattattga atatttatat aatatatata 
184 21 tatatataga aaaattaaat tatttaaata atttaatata aattttttaa aaatttctta 
18481 aatgtattat ttttataaaa aatatttata taataaaatc atgtttttta aaaaataaac 
18541 aaaaaatttt taataaataa attttataat gaaatataat ttatttattt ttcaattttt 
18601 ttaaaaaatt ttttaaaaaa aataattttt tttttaaaaa aaaactatat actaattata 
18661 aattaataga tatttatata tatataaata tttaatatat tat tat at at ctaataattt 
18721 aaataaaaaa ttttaaaatt taaaaatgta gatataattt ataaaaattt atattctcat 
18781 atttatttat tattaattta atttatataa ataatataat gatttaatta attattatat 
18841 atttataaat ttatatatta ttgaatattt atataatata tatatatata tagaaaaatt 
18901 aaattattta aataatttaa tataaatttt ttaaaaattt cttaaatgta ttatttttat 
18961 aaaaaatatt tatataataa aatcattttt ttttaaaaat aaacaaaaaa tttttaataa 
19021 ataaatttta taatg&aata taatttatf.t atttttcatt tttttaaaaa aaatttttta 
19081 aaaaaaaata ttttttttta aaaaaaaact atatactaat tataaattaa tagatattta 
19141 tatatatata aatatttaat atattattat atatctaata acttaaataa aaaattttaa 
19203 aatttaaaaa tatagatata atttataaaa atttatattc tcatatttat ttattattaa 
19261 tttaatttat ataaataata taatgattta attaattatt atatatttat aaatttatat 
19321 attattgaat atttatatat aatatatata tafcatagaaa aataaaatta tttaaataat 
19381 ttttcataaa atttaaaaaa atttcttaaa t.gtattattt aataaaaaat tactttttaa 
19441 aaaaaataat tttaattttt taaaaaaaat agtaaataat aaaaaaaaaa aaaaaaaaaa 
19501 atgaaaatta tattatt 
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Search Nucleotide 
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Range: from be gin 
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PMC Taxonomy 
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"£1TfCTAJ£C?. 
Gtnorp* Staiclure 



Mv NCBI 

fSiontnl fReqlster] 

OMIM Bocks 



Clear 



Details 

Hide: □ sequence Q all but gene, CDS andmRNA features 
ED Reverse complemented strand Features: Q I Sf^lKj 



□l: AF219120. Reports Ehrlichia canis c...[gi:27462093] 
Features Se quence 



Link* 



LOCUS 

DEFINITION 

ACCESSION 
VERSION 
KEYWORDS 
SOURCE 

ORGANISE 



REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
PUB HE D 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



FEATURES 

source 



CDS 



AF2 19120 5300 bp DNA linear BCT 2S-MAR-2003 

Ehrlichia canis cytochrome C oxidase assembly protein, protease A, 
and protease B genes, complete cds; and unknown gene. 
AF219120 

AF219120.1 GI:27462093 

Ehrlichia canis 
Ehrlichia canis 

Bacteria; Proteobacter ia; Alphaproteobacter ia; Rickettsials; 
Anaplasmataceae; Ehrlichia. 

1 (bases 1 to S300) 

Teng,C.H., Palaniappan, R. U. M . and Chang, Y.F. 

Cloning and Characterisation of an Ehrlichia canis Gene Encoding a 
Protein Localized to the Morula Membrane 
Infect. Immun. 71 (4), 2218-2225 (2003) 
12654844 

2 (bases 1 to 5300) 
Chang, Y.-F. and Teng,C.-T. 
Direct Submission 

Submitted (2 6-DEC- 1999) Population Medicine and Diagnostic Science, 
College of Veterinary Medicine, Cornell University, Uptown Road, 
Ithaca, NY 14853, USA 

Locat ion/ Qual if iers 
1. .5300 

/organism-"Ehrlichia canis" 
/mo l_type= "genomic DNA" 
/db_xref - " tax on : 944 " 
12. .53 6 

/codon_start»l 
/transl_table° 11 

/product«"cytochrome C oxidase assembly protein" 
/protein_id-" AAQ15314. 1 " 
/db_xref-"GI: 27462094" 

/ 1 r ans 1 at i o n 1 * " HKP R I RNT I YGL IAIILSHIC LV Y ASVP L YS I F C KVTG YGGTVR 
TSN I SNS KIGNTII KVRFN ADIHKQLPHKFYP EVS HVFVKPGE QKL I F YRAENLL DED 
TS GMAVYNVTP HKVGKYFN KVAC F C F TKQTL YP HQKT I MP VS F FIDPAIETDPE TADV 
KLITLSYVFTKYKE" 
939. .2255 
/codon_start-l 
/ trans l_table=_ll 
/product«"protease A" 
/protein_ld-" AA015315. 1 " 
/db_xref="GI: 27462095" 

/ 1 r ans 1 a t i o n= " HHKF F TC F F I VF L T I ANH ALS FN I KVTHE KL DNG HE VYV I PNHR 
AP AVMHMVL YKVGGTD D P V GYSGL AHFFEHLMFS GTE KF PNL I S TLSN I GGNFN AS TS 
OrCTIYYELIPkQYLSLAMDIESDRHQNFKVTDKALIREOKWLEERKHRVESQAKNI 
LEE E HEN AF Y YNG YGRP W GU E HE I SN YNKEV AE AF HKL HYS PNNA I L IVTGD AD P QE 
V I TL AKQ Y YGK I P SNNKKP 3 S QVRVE P P HKTNHTL TL KD S SVE I P E L F L H YQ I PNG I T 
NKNY I LNHHL AE ILGSGKFSL L YNDLV INNP IVTS I KTD YN YL TD S DN YL S I E A I P KN 
G I STE AVE QE I HKC INN YL ENG I S AE YL E S AKYKVK AHL TY AF D GL TF I S YF YGMHL I 
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LGVPLSSI SH I YDTIDKVS IQDVNSAMKNI FQHM1 P.LTGHLLPWGK" 
CDS 2258.. 3667 

/codonjstart-l 
/ tranal_t ablo^ju 
/product«"protease B** 
/prot«in id«" AACaS.3l6. 1 " 
/db_xraf ="GI : 27 Z 62096" 

/ 1 r an 3 .1 a t ion « " MRN I LCY TLILIFFS FN T YANDLN 1 1 J T KE ATT KN KI HY LY VEH H 

N LPT X $ LKFA F fCKAGYA YDAF Dk*C<» LAY FTS K I LN HSSKHHYALS F A0OLEGKG T DLK 

FDIDLDNFYISLKTLSENFEEALVLLSDCIFNTVTDQSIFNRIIAEOTA^vTCSLYSAP 

E F 3 ATT EMNH A I FKGH P YS NKVYGTLNT INN I NQBDVALY I KNS FDKEQIV I SAAGDV 

DE?T0l»S H L1DKY 1 3*SKLFS OK N KN T I P DTT VN ftSDT LLYVQRDVFOS V I MFATDTVP Y 

HSKDYH..ASm,FNTMT.C*GLS LNS I LMI E LRDKI<G.LT YHS SSS LS NMNHSNV L FGT I FTD 

MTTVTKCI SVLTD1 I EH IKKYCVDEDTFAIAKSSITHSFI USHU3HHMVSEI LLSLQL 

HL5LDPSYJ RKYNSYYKAXT1BBVHKIAKKI LSNBLVI1 EVGKNNN J NGKQIPAKKHXP 

WLS TOVIVFTTS I LLGCIK" 

4121.. 4798 

/codon_start*l 

/ 1 r an s I_ tab I 1 1 

/product-' 'unknown" 

/ prot o in_ld «*" M01S3J ; 7^i " 

/db_xro£»"GX : 27462097" 

/ 1 r ans la t i on*" MVL FMKAH3T S I P.NFQ PLE RAA III AV LG LAA F L FAAAAC3 DRF 
OF LQLTNF FV I AGMVGL AVU.VAS LTAALS I CLTKS KOVTOHAI .RHRFG YES STSS S V 
LLATSTIS LL LAAAFCGK I MGHDNPDLF FS KMQELSH PLWAA I VTvVSVFL LSFVMYA 
AKH1IS PDKQTHV 1 I LS HQOT I 5EAKVDQGMN I LS AVLPAAGI D IMT IAS GDI LAVSS 

OP. I GIN 

1 gatcaaataa aatgaaacca agaafcaagaa acactattta tggattaata gcaataatac 
51 tatctatgat atgtttagtg tacgettctg taccactata tagtatattt tgtaaagtaa 
121 caggttatgg aggtacagta agaacaagta atatatcaaa ttctaaaata ggtaacacta 
181 ttattaaagt cagatttaat gcagatotac acaaacaact gccatggaaa ttcxatccag 
211 aagxatenca tgtatttgta aaaccaggag aacaaoaatt gattxtctae egegcagaaa 
301 atct.act.tga tgaggacact tcaggaaxgg ctgt.atat.aa egttacacca oataaagtag 
361 gaaaataxtt xaataaggta gcttgttttt gtttcaccaa acaaacatca taccctcatc 
021 aaaaaactat aatgccagta tcattttxta tsgafcecage eatagaaaca gatcctgaaa 
4 81 ctgetgaegt. aaaactcatc actctttcat atgtatcctt taagtacaaa gaataaactt 
54 1 catataccgt acattaxaaa ctgattaaaa aaaataacta ttaatattga gc«aaataot 
603 ttaxctaxtc aacagattct tttcaattag agagtattca aaaacactac aactactget 
661 tgeaacttte tAtcactgat atataaaagt gaaataaatt taaaaaactt tagttttaat 
721 agaagaattt tattaaaagc tttgaatcaa atttaattac tgatataaaa atactattaa 
761 acattaacea tgcttaatta aagxattatt atttacctxa atttcataac cttxattaac 
641 aatttcataa taaaaatact ttactcttat ttttttatca cttgatatta ttaaataatc 
903 atataaactc ccaaataaac tattgeaagg ttatggtaat gatgaaattt tttacttgtt 
961 ttttcatagt tttcttaaca atagecaate atgetttate ctttaacatt aaagttacac 
1021 atgaaaaatt agataatgga atggaagtat aegtgattec aaatcatege gcaccagcag 
1081 teatgeacat ggtattatac aaagtcggvg gaactgatga tccagtagga tac?:ctggat 
1111 tagcacattt ttttgaacac ttaatgttta gtggaacaga aa&atttcct aatctcatca 
1201 gcacacttag taatataggc ggaaatttca atgeaagcac atctcaaxxt tgtactatat 
1261 actacgaatt aataccaaaa caatatttat etcttgeaat ggatattgaa tcagacagaa 
1321 tgcagaattt taaggttacc gacaaagcat taataagaga acaaaaggta gtcttaqaag 
13^51 aaagaaaaat gagagttgaa agecaaqcaa aaaacatact agaagaagaa ?itggaaaatg 
1441 cattttatta caatggatat ggcagaccag tagtaggatg ggaacatgaa attagcaact: 
1501. acaacaaaga agttgctgaa gcc.tr;. beat a agctatxatta tagtcctaat aatgct.ai.at 
156.1 taaxtgtaac: tggagatgea gatccacaag aagtaatcac actt-gcaaaa eaafcactatg 
1621 ggaaaatacc atctaaxaat aagaaacctt caagtcaagt tagggtagaa ccaccgcata 
1681 aaacaaatac ^aetttaaca ttaaaagaca gttcagcaga aatccca^aa ctgtttttaa 
1"M1 cgtatcaaat accaaaeggt antaccaata aaaacxacat acttaacatg at.gr.t.ag^ag 
1801 aaacactegg tagtggtaaa ttcagcctgc tttacaatga tttggtaatt aacaatccaa 
1G61 tagttacatc gataaaaaca gattataatt acttaactga cagegataat taccttteca 
1!)21 ttgaagctat acctaaaaac gggatctcta cagaagctgt agaaoaagaa at'tcataaat 
1981 gtataaataa ttatttagaa a«xggaat:tt cagcagaata tttagaaagt gcaaagtiata 
2041 aagtaaaagc acatttaact tatgeatttg aeggactaac tttcatatca tatttttatg 
2101 geatgeatet aatactagga gtacegctat cagaaatcag taatatttac gataccatag 
2.161 acaaagtaag tatccaagat gttaactccg ctatggaaaa tatcxttcaa aacaatataa 
2221 gattaacegg gcatttatta cctaatggag aatagttatg agaaacatat tgtgttacac 
2281 attaatattg attttctttt cattcaatac atatgeaaat gatctcaata ttaacataaa 
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23-11 agaagctaca actaaaaata aaatacaeta tctatatgtt gaacatcara acctaccaac 
23 02 aatttcctta aaatttgeat ccaagaaagc aggatacget tatgatgect ttgataagca 
23 61 aggacttgea tiactttacat caaaaatatt aaacgaagga tcaaaaaaca actatgetet 
2521 cagttttgea caacaattag aaggeaaagg tatagactta aaatttgata tagaccnaga 
258.1 caatttctat atatcattaa aaaccttatc agaaaacttt gaagaagece tagttttact 
264 1 cagtgat-tgc atattcaaca ccgtcacaga tcaagaaata ttcaatagaa taatagcaga 
2701 ajcagatxgca eatgttaaat c&ttatattc tgcccctgaa tttatagcta eaacagaaat 
2761 gaatcacget atattcaaag ggcacccata ttctaacaaa gtttacggga cattaaatac 
282.1 aatcaataan atoaaccagg aagacgttgc attatatata aaaaatagtt ttgacaagga 
2881 acaaategtt atcagcgc.av^ c.aggagatgt agatccaaca cagctatcaa atttactaga 
2941 taaatat^att ctttccaaat tgccatctgg taataacaaa aataccatac cagatacgac 
3001 tgttaataga gaagacacat r„att.ataT;gt acagagagat gtaccacaaa gtgtcataat 
3061 gtttgetaca gacaeagtac catatcacag c&aagactat catgeafceaa acttgtuc&a 
3121 tactatgeta ggcggattaa gtctcaattc aatattaatg atagaattaa gagacaagtt 
3131 aggattaaca taccatagta gcagttcact atctaacatg aatcatagxa atgtgctatt 
3241 tggtacaata ttcactgata ataccacagt aacaaaatgt atatcegtet taacagatat 
3301 tatagagcac attaaaaagt atggagU:ga tgaagacact tttgcaattg caaaatctag 
3361 tattaccaac tcttttattt tatccatgtt aaataacaat aatgttagtg agatattgtc 
3421 aagcttacaa ttacacgatc tagatccgag ttatattaat aaatacaatt cttactacaa 
34 81 agcaataaca atagaagaag taaataaaat tgccaagaaa attttatet.a atgaattagt 
3541 aataattgaa gtaggaaaaa acaataacat aaatggcaaa caaatagatg ctaaaaaaca 
3601 cataccttgg ttaagtatac aggttattgt atttactaca agtattctat taggttgtat 
3661 taagtaagta taagtagctt caatcaaata aaaaaacatt aaccaaagtg ttagctctac 
3721 eggagaaget tattataagc tttJiaacetg ggataatatg aagtrttget aatgttaagc 
3~01 aaaaeattag taatcacaan atcaaatttt ctttocagga ttetattgtg acctaccata 
3841 acaacttata tttagaaaat gacaacagat acacacatca ataaattatc actac&attc 
3901 aattaataaa acaatgagta tttttactta attatttaat tttatttttt aaaataaaat 
3961 tacaatttta cttactcaat aaaagcagtt atactaccaa gtattggatg gtattaatcg 
4 022 gagcaattac tacttaatag tatagctgtt gacaagccgc aatctgcggt tcttgacaaa 
4 031 ataatactaa tcagttaaaa ttttgaagtg tttcaccata atggtattat ttatgaaagc 
4141 tcatagcaca agtatacgga ac.tttcagcc ttiagaaaga getgetataa teattgeagn 
4201 gttaggt:tta getgeattet tgtttgctge tgctgcctgc agtgatcgtt tccaaagatt 
4 261 gcaattaaca aatccatttg taacagcagg natggttggc ctt.gcagt"tc t-ttcagttgc 
4321 ttccttaaca geagcattaa gtatatgett aact&aaagt aagcaagtea cacaacatgc 
4 331 tattagacat cgctttqgac acgagtcaag cacttcttct tctgtactgc ctgeaatate 
4 441 aataattxct ttattaettg ctgeagcatt ttgtggaaag ataatgggca atgacaaccc 
4 501 agatctattc tttagcaaga tgcaagaact ctccaatcca cttgttgttg cagctattgt 
4561 ageegtttct. gttttcctac tetcattegt aatgtatgct gcaaagaaca tta?:aagtcc 
4 621 agataaacaa actcaegtta ttaxiattat-c taatcaacaa actatagaag aagcaaaagn 
4681 agatcaagga atgaatattt tgtcagcagt actcccagca gctggcattg acatcatgac 
4741 tatagcttct tgtgacattt tagcagtgag cagcegggga tcctctcagc atcaatagat 
4 601 ttatgtttta gectgtatte accr.ttttat t.aggtgttgt ategtttett tatataagtg 
4661 tgtt^atatta tataaaacat ctaggagtta cagttaattt gtttcatgtg gttattactc 
4 921 tttgecatta ttattactat acctaaaaat ataaaagaat ccgccaggtt gaatacaggc 
4 981 caatgtaagt tattgatata aaaatctata aaatcataga cagcaccata tcttattcta 
S041 tctatcatat ttcctattga ccccccaata atgattacaa gaggtaatct ataatgtggc 
5101 tgtactataa ataagtagca taaaacaoaa gtaatcaaaa tcgagatact acaaaaaaca 
5161 acattactat attcaaagtt atttaatata ccaaaactaa ttccagcatt ccacactgta 
5221 gtaaa.gcgca agaagcttaa tatctctatt acacctttat ctcctatcaa atttactaca 
5281 taccatttac ttacctgatc 
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EXHIBIT 5 
BLASTX Analysis of Lewis et at Sequence 



BLASTX 2.2.16 [Mar- 1 1 -2007] 

< http://www.ncbi.nlm. nth. gov/entrez/querv.fcgi?db^ 
4694&dopt~Citation >Reference : 

Altschul, Stephen F., Thomas L. Madden, Alejandro A. Schaffer, 
Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman 
(1997), "Gapped BLAST and PSI-BLAST: a new generation of 
protein database search programs", Nucleic Acids Res. 25:3389-3402. 

RID: 1 1738 14264-27220-33 197384427.BLASTQ2 



Database: All non-redundant GenBank CDS 

translations+PDB+SwissProt+PIR+PRF excluding environmental samples 
4,736,044 sequences; 1,634,373,987 total letters 



If you have any problems or questions with the results of this search 
please refer to the 

< http://wwvv.ncbi.nlm.nih.gov/blast/blast_FAOs.html >BLAST FAQs 

< http://www.ncbi.nlm.nih. gov/BLAST/Blast.cgi?CMD=Get&RID-l 173814264-27220- 

33 1 97384427. BLASTQ2&FORM AT OBJECT=TaxBlast&NCBI GI=on&DESCRlPT10NS 

-100&ALIGNMENTS-50&FORMAT BLOCK ON RESPAGE=Top&MASK COLOR-I 

&MASK CHAR=2 >Taxonomv 

reports 



Query= 
Length=4624 



No significant similarity found. For reasons why, 

<http://www.ncbi. nlm.nih.gov/blast/blast_FAQs.htmltfno%20hits >click here. 



Database: All non-redundant GenBank CDS 
translations+PDB+SwissProt+PIR+PRF excluding 
environmental samples 

Posted date: Mar 12, 2007 5:53 PM 

Number of letters in database: 1,634,373,987 
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Number of sequences in database: 4,736,044 
Lambda K H 

0.318 0.134 0.401 
Gapped 

Lambda K H 

0.267 0.0410 0.140 
Matrix: BLOSUM62 

Gap Penalties: Existence: 1 1, Extension: 1 

Number of Sequences: 4736044 

Number of Hits to DB: 78697997 

Number of extensions: 633651 

Number of successful extensions: 1607 

Number of sequences better than 10: 0 

Number of HSP's better than 10 without gapping: 0 

Number of HSP's gapped: 1605 

Number of HSP's successfully gapped: 0 

Length of query: 4624 

Length of database: 1634373987 

Length adjustment: 145 

Effective length of query: 4479 

Effective length of database: 947647607 

Effective search space: 1322916059372 

Effective search space used: 1322916059372 

T: 12 

A: 40 

XI: 16(7.3 bits) 
X2: 38 (14.6 bits) 
X3:64 (24.7 bits) 
SI: 41 (20.4 bits) 
S2: 84 (37.0 bits) 
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